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K. & M. 85 Per Cent. Magnesia Sectional Locomotive Lagging 


ASBESTOS CORRUGATED ROOFING 
) and as 


aA The Atl as 
No Paint. No Rust. Fireproof. Waterproof. Everlasting Gar-Mover 


Is the best and most powerful Car-Mover 


Asbestos “Century” Sheathing and Shingles made, and supersedes all others wherever 


introduced. 


Try an “ATLAS,” it will pay for Itself in 
a ssi ~~ Use. 


Fra nklin Mfg. Co. The Appleton  Car-Mover Co. 


C. J. S. Mitte, Pres. Franklin, Pa. Appleton, Wis., U. 8. A. 
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MAIN OFFICE : 
26 Cortlandt St, NEW YORK CITY 


The Right Tool in the Right Place 


@ We have among our 300 types of 
Hydraulic Jacks the tool you need most. 
Our jacks run from two to one thousand 
ton capacity——every tool a perfect one 
and thoroughly guaranteed. 


WATSON-STILLMAN CO. 


Send for Jack Catalogue 


BRANCH OFFICE: 
453 The Rookery, CHICAGO 








WALTERS’ 


BALLAST PLACING DEVICE 


Patented March 21, 1905 


Has been: placed in service on eleven trunk lines 
and eight smaller railroads since April ist. 


1G. 1—Showing ballast removed from end of ties to be raised, 

track jacked up and device in position to receive ballast 

for placing under tie. 

We will guar- 
antee that ev- 
ery particle of 
ballast will re- 
main under tie 





Fy CEE We emacs, that ma 
= = meee a Cee work =in any 
ee Ve ae f kind of ballast. 
cece Order 
Samples 


Satisfac tion 
guaranteed or 
money refund- 
ed. 





Fic. 2—-Showing pan removed, ballast under tie, and cleaner 
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Any Bank 
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WALTERS & OKELL 


Ft. Madison, lowa 
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POCKET 
BOOK 











$5.00 











John Wiley 
& Sons 
43 East Nineteenth St. 
NEW YORK 
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LOOKING FORWARD 


Conditions are fast adjusting themselves to normal, and while it will be some time 
before we are enjoying the prosperity of the two years preceding, railroad building will con- 
tinue and thousands of more miles will be constructed. 


It is not so much new construction that will make railway engineering an ever-growing 
field of industry in the near future, as the enormous expenditure of money and labor to main- 
tain the mileage now in operation. New and improved equipment constantly demands 
changes in roadbed and construction. The coming of the steel or concrete tie and the 
more complicated signaling and switching devices will make changes of great importance and 


immense cost to railroads. 


These facts are more apparent each year as shown by the convention of the American 
Railway Engineering and Maintenance of Way Association, whose ninth annual convention 
was held in Chicago last month. Each year there is a larger attendance and a deeper interest 
evidenced by the Railway Engineers in the display of new and improved devices exhibited by 
manufacturers. A few years ago track tools were few and simple compared with the number 
now. Improved signalling apparatus, new switches and frogs, steel and concrete ties, rolling 
lift bridges, railroad telephone systems for greater economy, spike-driving machines, mail- 
catching cranes, and the railroad automobile, make this a most interesting display. 


A manufacturer located in the New England States writes that his output has reached 
normal. He also says he is striving hard to maintain this condition. It may be presumed 
that he worked hard to push his business at the time inquiries were few and sales far between. 
It takes this “never give up” spirit to win out. 











CLASSIFIED INDEX 
OF ADVERTISERS 


Anti Rail Creeper. 

Adreon & Co., St. Louis. 
Asbestos Products. Alli kinds. 

Franklin Mfg. Co., Franklin, 
Asbestos Roofing Slates. 

Franklin Mfg. Co., Franklin, 
Asbestos Sheathing. 

Franklin Mfg. Co., Franklin, 
Asphalt. 

Standard Asphalt & Rubber 
Asphalt Roofing. 

Stowell Mfg. Co., Jersey City, N. J. 
Asphalt Roofing Paints. 

Carey Mfg. The Philip, Jersey City, 

N. J 


Co., Chicago. 


Ballast Cars. 

Rodger Ballast Car Co., Chicago. 
Ballast Placing Device. 

Adreon & Co., St. Louis. 

Rodger Ballast Car Co., Chicago. 

Walters & Okell, Ft. Madison, Ia. 
Ballast Unloaders. 

Rodger Ballast Car Co., Chicago. 
Battery Chutes. 


Buda Foundry & Mfg. Co., Chicago. 
Bellis 

Schwarze Electric Cc., Adrian, Mich. 
Bell Ringers. 


Adreon & Co., St. Louis. 
Blocks and Tackles. 
Patterson Co., W. W., Pittsburg, Pa. 
Blue Print Papers. 
Kolesch & Co., New York. 
Blue Printing Machines. 
Kolesch & Co., New York. 
Boarding Camps. : 
Railway Boarding Camp & Catering Co., 
Moline, Ill. 
Bolts and Nuts. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 
Books. 
Audel & Co., Theo., New York. 
Wiley, John & Sons, New York. 
Bridge Paint. 
Acme White Lead & Color Co., 
Mich. 
Carey Mfg. Co., The Philip, Cincinnati, O. 
Detroit Graphite Mfg. Co., Detroit, Mich. 
Dixon, Joseph, Crucible Co., Jersey City. 
Sherwin-Williams Co., Cleveland, O. 
Stowell Mfg. Co., Jersey City, N. J. 
Suydam Co., M. B., Pittsburg, Pa. 
Wadsworth Howland Co., Chicago. 
Bumping Posts. 
Mechanical Mfg. Co., Chicago. 
McCord & Co., Chicago. 
Building Felts and Papers. 
Franklin Mfg. Co., Franklin, Pa. 
Cars. 
Torbert, A. C. & Co., Chicago. 
Cars Ballast. 
Rodgers Ballast Car Co., Chicago. 
Cars Dump. 
Rodgers Ballast Car Co., Chicago. 
Cars Rebuilt. 
Atlantic Equipment Co., New York. 
Hicks Car & Locomotive Works, Chicago. 
Car Replacers. 
Buda Foundry & Mfg. Co., Chicago. 
Cars, Secend Hand. 
Atlantic Equipment Co., New York. 
Cast Iron Pipe. 
Yale, Julian L. & Co., Chicago. 
Cattleguards. 
Adreon & Co., St. Louis, Mo. 
Buda Foundry & Mfg. Co., Chicago. 
Johnson, The W. P. Co., Chicago. 


Detroit, 


Standard Cattle Guard Co., Birmingham, 
Ala. 
Chains. 
Adreon & Co., St. Louis, Mo. 


Patterson Co., W. W., Pittsburg, Pa. 
Chimney Cast Iron. 


Dickinson, Paul, Chicago. 


Coal and Ore Handling Machinery. 
Rodgers Ballast Car Co., Chicago. 
Cold Water Paints. 
Carey Mfg. Co., The Philip, Cincinnati, O. 
Computing Machines. 
Kolesh_ & Co., New York. 
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Concrete Mixers, 


Chicago Concrete Machinery Co., Chicago. 


Conduits—Reinforced Concrete. 
Reinforced Concrete Pipe Co., 
Mich. 
Contractors’ Equipment and Supplies. 
Adreon & Co., St. Louis. 
Atlantic Equipment Co., New York. 
Chicago Concrete Machinery Co., Chicago. 
McKeown, H. J., Cincinnati, O 
Porter, H. K., Co., Pittsburg. 
Railway Boarding Camp & Catering Co., 
Moline, Il. 
Railway Supply Co., St. Louis. 
Rodgers Ballast Car Co., Chicago. 
Contractors Light. 
Wells Light Mfg. Co., New York. 
Contractor’s Locomotives. 
Vulcan Iron Works, Wilkes-Barre, Pa. 
Coupler and Parts. 
Adreon & Co., St. Louis, Mo. 
Crabs. 
McKeown, H. J., Cincinnati, O. 


Jackson, 


MAINTENANCE OF WAY 





Crossing Bells. 

Schwarze Electric Co., Adrian, Mich, 
Crossing Gates. 

Buda Foundry & Mfg. Co., Chicago. 
Crossing Signals. 

Adreon & Co., St. Louis. 
Crossing (See Frogs and Crossings). 
McKeown, H. J., Cincinnati, O. 

Culvert Pipe Clay. 
Evens & Howard Fire Brick Co., gt 
Louis, Mo. 
Culvert Pipe—Reinforced Concrete, 
Reinforced Concrete Pipe Co., 
Mich. 
Ditching and Excavating Machinery. 
Atlantic Equipment Co., New York. 
Doors, Steel Rolling. 
Adreon & Co., St. Louis, Mo. 
Draughting Room Supplies. 


Jackson, 


Kolesh & Co., New York. 
Dredges. 

Atlantic Equipment Co., New York. 
Dump Cars. 


Rodgers Ballast Car Co., Chicago. 





A.D. DOTY, CG. E., Manager 


35 WARREN STREET, 


THE 


NEW YORK ENGINEERING AGENCY 


Established 1900 


: NEW YORK CITY 








High Grade Technical Men Furnished 








BRO iJ Patent 
WN § Attach- 
ment 
On Hand Cars, for 
Grinding Tools 


All Kinds 





Dealers in everything used in Constructing and Operating Railroads 


THE RAILWAY SUPPLY CO. Nos. 7 and 9, North Third St. 


EXCLUSIVE MANUFACTURERS 
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J. A, McGREW, Pres. 





H. D. BRUNING, V. Pres, and Mgr. 


Ghe NATIONAL ENGINEERING CO. 
(Inc.) 
frchitects, Engineers, and Constructors. 
COLUMBUS, OHIO 
Designs, Estimates, Specifications, Inspection and Reports upon Steam and Electric 
Railways, Bridges, Buildings and Foundations, 


P. C. CALDWELL, See. and Treas. 


Consultation Expert Reports. 
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“aa LASTS’? 


CHICAGO EAST WALPOLE, 


MASS. 
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NEW YORK 











KOLESCH & CO. 


Surveying Instruments 


“Precision” Slide Rules, 5, 8, 10, 15, 20 inches long 
SEND FOR ILLUSTRATED CATALOGUE 


138 Fulton Street, NEW YORK 
MANUFACTURERS OF HIGH-GRADE 


Drawing Materials 
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CLASSIFIED INDEX OF ADVERTISERS 
(CONTINUED) 
Electric Crossing Bells. ; : 
Schwarze Electric Co., Adrian, Mich. 
Engines, Gas and Gasoline. 
Otto Gas Engine Works, Chicago. 


Engines, Steam or Gasoline, for Concrete 
Mixers. : 

Chicago Concrete Machinery Co., Chicago. 

Engines, Hoisting. 


McKeown, H. J., Cincinnati, O. 


Excavating Machinery. : : 
Atlantic Equipment Co., New York. 


Expanded Metal. 
Merritt & Co., Philadelphia, Pa. 
Extension Bells. : 
Schwarze Electric Co., Adrian, Mich. 
Fire Proof Paint. 
Detroit Graphite Mfg. 


Forges, Portable. 
Railway Supply Co., St. Louis. 
Forgings .- 
Cleveland City Forge & Iron Co., Cleve- 
land, O. 
Frogs and Crossings. 
Buda Foundry & Mfg. Co., Chicago. 
Indianapolis Switch & Frog Co., Spring- 
field, O. 
Gas Engines. 
Otto Gas Engine Works, Chicago. 
Chicago Concrete Machinery Co., Chicago. 
Gaskets. 
McCord & Co., Chicago. 
Railway Supply Co., St. Louis. 
Gasoline Engines for Concrete Mixers. 
Chicago Concrete Machinery Co., Chicago. 
Gates, Railroad Crossing. 
Buda Foundry & Mfg. Co., Chicago. 
Graphite. 
Detroit Graphite Mfg. Co., Detroit. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 
Railway Supply Co., St. Louis. 
Sherwin-Williams Co., Cleveland, O. 
Graphite Paint. 
Wadsworth-Howland Co., 
Hand Cars. 
Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 
Hand Rail Paint. 
Wadsworth-Howland Co., 
Hoisting Engines. 
McKeown, H. J., Cincinnati, O. 
Otto Gas Engine Works, Chicago. 
Inspection Cars. 
Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 
Instruments, Engineering and Surveying. 
Hanna Mfg. Co., Troy, N. Y. 
Kolesh & Co., New York. 
Insulating Gums. 
— Asphalt & Rubber Co., Chicago. 
acks. 
Buda Foundry & Mfg. Co., Chicago. 
Dudgeon, Richard, New York. 
Duff Mfg. Co., Allegheny, Pa. 
Henderer’s, A. L., Sons, Wilmington, Del. 
Railway Supply Co., St. Louis. 
Watson-Stillman Co., New York. 
Jacks, Hydraulic. 
Dudgeon, Richard, New York. 
Henderer’s, A. L., Sons, Wilmington, Del. 
Railway Supply Co., St. Louis. 
Watson-Stillman Co., New York. 


Co., Detroit. 


Chicago. 


Chicago. 
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Piling, etc. 











The Keystone Blast Hole Driller 


is a Portable Well Drilling Machine, especially adapted for work in heavy 

R. R. cuts and Canal Excavation ; River and Harbor Exploration ; Concrete 

We also make machines for Mineral Prospecting for Gold and 

Zinc; Percussion Coal Coring Tools, Water and Oil Rigs for ait depths. 
OUR 5 CATALOGS COVER THE FIELD. 


KEYSTONE DRILLER CO. Marginal Road, Beaver Falls, Pa. 


Cee 








Journal Box Brasses. 
Adreon & Co., St. 
Journal Box Lids. 
Adreon & Co., St. 
Journal Box Wedges. 
Adreon & Co., St. Louis, Mo. 
Lamps & Lanterns. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 
Light, Locomotive (See Locomotive Con- 
tractors.) 
Lights, Contractors. 
Wells Light Mfg. Co., New York. 
Railway Supply Co., St. Louis. 
Lockers, Metal. 
Merritt & Co., Philadelphia. 
Locomotives. 
Torbert, A. C. & Co., Chicago. 
Vulvan Iron Works, Wilkes-Barre, 
Locomotives, Compressed Air. 
Atlantic Equipment Co., New York. 
Porter, H. K. Co., Pittsburg, Pa. 
Locomotives, Contractors’, 
Atlantic Equipment Co., New York. 
Hicks, F. M., & Co., Chicago. 
Porter, H. K., Co., Pittsburg. 
Locomotives, Electric. 
Atlantic Equipment Co., New York. 
Porter & Co., H. K., Pittsburg, Pa. 
Locomotive Headlights. 
Adreon & Co., St. Louis, Mo. 
Locomotives, Mine. 
Atlantic Equipment Co., New York. 
Porter, H. K., Co., Pittsburg. 
Locomotives, Rebuilt. 
Atlantic Equipment Co., New York. 
Hicks Locomotive & Car Works, Chicago. 
Locomotives, Second Hand. 
Atlantic Equipment Co., New York. 
Hicks Locomotive & Car Works, Chicago. 
Logging Cars. 
Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 
Lubricants (Graphite). 
Dixon, Joseph, Crucible Co., Jersey City, 
v. J 


Louis, Mo. 


Louis, 


Pa. 


Mastics. 
Standard Asphalt & Rubber Co., Chicago. 
Measuring Tapes. 
Hanna Mfg. Co., Troy, N. Y. 
Kolesh & Co., New York. 
Mineral Rubber. 
Standard Asphalt & Rubber Co., Chicago. 
Nut Locks, 
American Lock Nut Co., Boston, Mass. 
Railway Supply Co., St. Louis. 
Spencer Otis Co., Chicago. 
Oil Tanks. 
Bowser, S. F., & Co., Ft. Wayne, Ind. 
Paints. 
Carey Mfg. Co., The Philip, Cincinnati, O. 
Detroit Graphite Mfg. Co., Detroit. 
Devoe, F. W., & Co., New York. 


Dixon, Joseph, Crucible Co., Jersey City, 
N. J 


Sherwin-Williams Co., Cleveland, 0. 
St. Louis Surfacer & Paint Co., St. Louis, 


Mo. 
Wadsworth-Howland Co., Chicago. 
Paint and Varnish Gums. 
Standard Asphalt & Rubber Co., Chicago 
Paving Asphalt and Fillers. 
Standard Asphalt & Rubber Co., Chicago. 


Perforated Metal. 
Adreon & Co., St. 
Railway Supply Co., St. 

Pile Driving Engines. 
McKeown, H. J., Cincinnati, O. 

Pipe, Cast Iron. 

Yale, Julian L. & Co., 

Pipe Dip and Coatings. 
Standard Asphalt & Rubber Co., Chicago. 

Pipe Joint Paste. 

Detroit Graphite Mfg. Co., Detroit. 


Pneumatic Crossing Gates (See Gates Rail- 
road Crossing.) 
Pneumatic Gates. 
Buda Foundry & Mfg. Co., Chicago. 
Pumps. 
Bowser, S. F., & Co., Ft. Wayne, Ind. 
Pumps, Boiler Test. 
Henderer’s, A. L., Sons, Wilmington, Del. 
Punches. 
Henderer’s, A. L., Sons, Wilmington, Del. 
Push Cars. 
3uda Foundry & Mfg. Co., Chicago. 
Rail Benders. 
Adreon & Co., St. Louis. 
Buda Foundry & Mfg. Co., Chicago. 
Spencer Otis Co., Chicago. 
Rail Braces. 
Adreon & Co., St. Louis. 
Buda Foundry & Mfg. Co., Chicago. 
Indianapolis Switch & Frog Co., Spring- 
field, O. 
Railway Supply Co., St. Louis. 
Rail Drills. 
Buda Foundry & Mfg. Co., Chicago. 
Indianapolis Switch & Frog Co., Spring- 
field, O. 
McInnes Steel Co., Corry, Pa. 
Railway Supply Co., St. Louis. 
Rail Joints. 
Buda Foundry & Mfg. Co., Chicago. 


Louis, Mo. 
Louis. 


Chicago. 


Snow, J. H., Indianapolis, Ind. 
Rail Saw. 
Adreon & Co., St. Louis. 


Railroad Equipment and Supplies. 
Adreon & Co., St. Louis. 
Atlantic Equipment Co., New York. 
Buda Foundry & Mfg. Co., Chicago. 
Indianapolis Switch & Frog Co., Spring- 

field, O. 

Hicks Locomotive & Car Works, Chicago. 
McCord & Co., Chicago. 








LIGHT LOCOMOTIVES 


For all Classes of Service 


VULCAN IRON WORKS 
WILKES BARRE, PA. 














Flatted Shanks at no additional cost 


Made of High Power Steel. Will cut faster and outwear any other drill. Made with 
Complete line of Hudson Taper Shank, 
Straight Shanks, and Jobbers Length drills carried in s tock. 


HUDSON TRACK DRILLS 





Baldwin Steel Company 


133 Reade Street 


NEW YORK’ 
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CLASSIFIED INDEX OF ADVERTISERS 
(CONTINUED) 


Rails (New.) 
Atlantic Equipment Co., New York. 
Rails (Second Hand.) 
Atlantic Equipment Co., New York. 
Hicks Locomotive & Car Works, Chicago. 
Railroad Coatings. 
Standard Asphalt & Rubber Co., Chicago. 
Railway Equipment and Supplies. 
Railway Supply Co., St. Louis. 
Railways Supplies, General. 
Adreon & Co., St. Louis. 
Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 
Ratchet Wrenches. 
Adreon & Co., St. Louis, Mo. 
Replacers, Car, and Engines. 
Adreon & Co., St. Louis, Mo. 
Riveters. , 
Otto Gas Engine Works, Chicago. 
Rolling Steel Doors and Shutters. 
Adreon & Co., St. Louis, Mo. 
Rolling Stock. 
Atlantic Equipment Co., New York. 
Hicks, F. M., & Co., Chicago. 
Roof Paint. 
Bird, F. W. & Son, East Walpole, Mass. 
Carey Mfg. Co., The Philip, Cincinnati, O. 
Stowell Mfg. Co., Jersey City, N. J. 
Roofing. 
Bird, F. W. & Son, E. Walpole, Mass. 
Stowell Mfg. Co., Jersey City, N. J. 
Roofing Materials. 
Standard Asphalt & Rubber Co., Chicago 
Roofing Materials, Asbestos. 
Franklin Mfg. Co., Franklin, Pa. 
Roofing Slates and Shingles, Asbestos. 
Franklin Mfg. Co., Franklin, Pa. 
Safety Gates. 
Buda Foundry & Mfg. Co., Chicago. 
Sand Driers. 
Parkhurst & Wilkinson, Chicago. 
Scales. 
Buda Foundry & Mfg. Co., Chicago. 
Second Hand Equipment. 
Atlantic Equipment Co., New York. 
Hicks Locomotive & Car Works, Chicago. 
Sheathing, Asbestos. 
Franklin Mfg. Co., 
Shovels. 
Jackson Tool & Shovel Co., 


Franklin, Pa. 

Montpelier, 
Ind. 

Railway Supply Co., St. Louis. 








Shutters, Rolling Steel. 
Adreon & Co., St. Louis, Mo. 
Columbus Steel Rolling Shutter Co., 
lumbus, O. 
Signal Bells for Crossings. 
Schwarze Electric Co., Adrian, Mich. 
Signal Lamps. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 
Signats. 
Adreon & Co., St. Louis, Mo. 
Slide Rules. 
Kolesch & Co., New York. 
Smoke Jacks. 
Dickinson, Paul, Chicago. 
Stand Pipes. 
Adreon & Co., St. Louis, Mo. 
Station Paint. 
Wadsworth-Howland Co., Chicago. 
Steam Shovels. 
Atlantic Equipment Co., New York. 
Torbert, A. C. & Co., Chicago. 
Steel for Track Drills and Tools. 
McInnes Steel Co., Corry, Pa. 
Steel Ties. 
Galt, Thomas A., Sterling, I. 
Stock Guards. 
Johnson Co., W. P., Chicago. 
Standard Cattle Guard Co., 
Ala. 
Stoves. 
Buda Foundry & Mfg. Co., Chicago. 
Structural Iron Paints. 
Carey Mfg. Co., The Philip, Cincinnati, O. 
St. Louis Surfacer & Paint Co., St. Louis. 
Wadsworth-Howland Co., Chicago. 
Surveying Instruments. 
Hanna Mfg. Co., Troy, N. Y. 
Kolesch & Co., New York. 
Switch Indicator Bells. 
Schwarze Electric Co., Adrian, Mich. 
Switches and Switch Stands. 
Buda Foundry & Mfg. Co., Chicago. 
—— Switch & Frog Co., Spring- 
eld, . 
Tackle Blocks. 
Patterson Co., W. W., Pittsburg, Pa. 
Tanks and Tank Fixtures. 
American Valve & Meter Co., Cincinnati. 
Otto Gas Engine Works, Chicago. 
Jackson Tool & Shovel Co., Montpelier, 


Birmingham, 


Ind. 
Millers-Falls Co., New York. 
Railway Supply Co., St. Louis. 
Walters & Okell, Ft. Madison, Ia. 
Tie Plates. 
Adreon & Co., St. Louis. Mo. 





Spencer Otis Co., Chicago. 


Telephone Extension Bells. 

Schwarze Electric Co., Adrian, Mich. 
Ties, Steel. 

Galt, Thomas A., 
Tool Steel. 

McInnes Steel Co., 
Track Drills. 

Buda Foundry & Mfg. Co., Chicago. 

Baldwin Steel Co., New York. 

McInnes Steel Co., Corry, Pa. 

Millers-Falls Co., New York, 

Reed Co., Francis, Worcester, Mass. 
Track Gauges and Level. 

Buda Foundry & Mfg. Co., Chicago. 

Railway Supply Co., St. Louis. 
Track Jacks (See Jacks.) 
Track Laying Machinery. 

D. I. Holman Track Layer Co., Chicago. 
Track Signs. 

Adreon & Co., St. Louis. 

Buda Foundry & Mfg. Co., Chicago. 
Track Materials. 
Indianapolis Switch & Frog Co., Spring. 

field, O. 

Track Tools. 

Adreon & Co., St. Louis. 

Buda Foundry & Mfg. Co., 
Turnbuckles, 


Sterling, Il. 


Corry, Pa. 


Chicago. 


Cleveland City Forge & Iron Co., Cleve. 


land, 

Valves. 

American Valve & Meter Co., Cincinnati, 
Varnishes. 

Devoe, F. W., & Co., 
Velocipedes, Railway. 

Buda Foundry & Mfg. Co., Chicago. 

Railway Supply Co., St. Louis. 
Vises. 

Adreon & Co., St. Louis, Mo. 

Dickinson, Paul, Chicago. 
Water Columns. 

American Valve & Meter Co., 
Water Proofing. 

Standard Asphalt & Rubber Co., Chicago, 
Water Softening Apparatus. 

Kennicott Water Softener Co., Chicago. 
Water Tanks. 

Adreon & Co., St. Louis. 

Railway Supply Co., St. Louis. 
Wire Rope. 

Railway Supply Co., St. Louis. 
Wrecking Cars. 

Buda Foundry & Mfg. Co., 
Wrecking Frogs. 

Railway Supply Co., St. Louis. 


New York. 


Cincinnati, 


Chicago. 


THE BOWSER SYSTEM OF OIL STORAGE 


Because of its clean, econom- 





ical and convenient features, 
the Bowser System has been 
adopted by over twenty rail- 
road systems. For that reason 
it is recognized as 


THE STANDARD RAILWAY 
OIL STORAGE SYSTEM 


Bowser equipments have 
been installed and are in suc- 
cessful operation in oil-houses, 














store-houses, machine shops, coach yards and signal towers. 


BOWSER SIGNAL TOWER INSTALLATION 


Everywhere oil is handled, the Bowser System can and should be used. Send for Bulletin VII. 





S. F. BOWSER @ CO., Inc. 


FORT WAYNE, 


INDIANA 
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This is a book of nearly 250 pages 9x12 inches in size and filled from cover to 
cover with the practical every-day knowledge every railroad engineer ought to 
have. It has been carefully compiled from all that is known and lias been writ- 
ten about the best and most representative railway shops in this country. Every 
large shop having up-to-date and valuable features, is described. Many of these 
shops are completely illustrated with cuts made from the drawings of the shops 
in the possession of the railroads. It is written in a clear and lucid style. It 
gives inside knowledge that is of inestimable advantage to every Engineer. 

Itis the best authority on railroad shop practice, construction and design published 
and ought to be in the hands of every man who expects to advance in his work. 
This book is handsomely bound as you will note from the photographic repro- 
duction shown herewith. It contains not only a vast amount of valuable infor- 
mation in regard to each of the big railway shops butalso gives the kind of tools 
used in each and the best arrangement, with best practices and methods of con- 
struction and design. There is no doubt but that you will find many things in 
this book which will materially aid you in your work and by reference to it you 
will find improvements that can be made in your shop or your department that 
will increase its efficiency and capacity. 

There is no book published that will give you more information than Railway 
Shop Up-To-Date. ORDER IT NOW. 


CRANDALL PUBLISHING CO. 


518 Security Bldg., Chicago 
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RODGER BALLAST HART CONVERT IBLE CAR 


THREE CARS IN ONE 


».. CONSTRUCTION 
“Be BALLAST AR 
4 | GENERAL FREIGHT 


BUILT OF 30 TO 60 TONS 
CAPACITY AND OF EITHER 
WOOD OR STEEL 


CHANGED FROM CENTER 
DUMP TO SIDE DUMP OR 
VICE-VERSA IN 20 MIN- 
UTES WITHOUT TOOLS 


THOUSANDS IN DAILY SERVICE 
HAVE PROVEN ITS GREAT 
ECONOMY AND PRAC- 
TICABILITY. 


~ “3 a < ars = 


7" O RAILWAY EXCHANGE 








Universal Cast Iron Pine 


Patented Uctober 28, 1902 


SECTIONAL VIEW OF JOINT 











A straight taper joint, machined but not ground. 
No lead or other packing material required. 
Practically perfect electrical continuity at joints, thus 
insuring protection from electrolysis. 
MADE BY 


CENTRAL FOUNDRY CO. 
New York City 


Julian L. Yale & Co. 


Agents for Railway Trade 


Railway Exchange CHICAGO, III. 
Telephone Harrison 1211 


CHICAGO, ILL. 














We Sell 


Good 
Bridge 
Paint 


Send for an attrac- 
tive collection of 
half tone engrav- 
ings showing promi- 
nent bridges paint- 
ed with 





Superior 
Graphite 
Paint 


Detroit Graphite Mfg. Co., 


DETROIT, MICH. 



































Track Laying by Machinery 
Simple—Rapid—Economical 

D. F. HOLMAN RAILWAY TRACK LAYER CO. 
1105 Ellsworth Bldg, Chicago -* 
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The Railway Association 
HE value of the engineering association to the 
railroad man may be an old subject to most of 
our readers, yet at this time a few words in praise of 
such organizations may stir some to an appreciation of 
the benefits to be derived from membership. 

While the membership of the American Railway En- 
gineering and Maintenance of Way Association is 
composed of representatives practically of all roads in 
the United States and representatives of many roads 
without this country, the total number of members is 
a small percentage of the number of railroad men with- 
in its scope. There are, of course, other associations, 
but considering the membership of all combined the 
percentage is not large. 

Some of these associations have gained such strength 
in the individuality of their members, who are recog- 
nized authorities, that they feel no need of further so- 
licitation. If it were not for the ever widening influ- 
ence which these associations exert and for the increas- 
ing knowledge of railroad men in general as to the 
worth of these organizations, we might expect small 
progress along the line of increased membership. That 
railroad men are becoming more and more imbued 
with the association idea is indicated by the develop- 
ment of the organizations in membership. 

At the recent railway convention there were regis- 
tered, as shown by the secretary’s report, 281 mem- 
bers, representing 91 railroads with a total mileage of 
166,429. Over 40 per cent of the total number of mem- 
bers attended the convention. It might also be said 
that 51 of the members registered were chief engineers. 
In the secretary’s report the numbers of representa- 
tives from the various roads were given, showing that 
the Baltimore & Ohio was represented with 25 men, the 
Chicago, Burlington & Quincy with 13 men, the Erie 
with 12 men and the Chicago, Rock Island & Pacific 
with 10 men. Many roads were represented by 6, 7 
and 8 men and the remaining by 1 or 2. 

Attention is called to the convention reports con- 
tained in this issue as a confirmation of the value of 
the association to railroad men. It is not deemed nec- 
essary to mention the advantages of membership for 
the reasons that they have been outlined heretofore 
and that they are evident from a consideration of con 


vention reports. 





The March Convention 


HE ninth annual convention of the American Rail- 

way Engineering and Maintenance of Way Asso- 
ciation brought to a climax the efforts of the past year 
toward the development of more efficient and economic 
railroad organization and construction. The “Manual 
of Recommended Practice,” published by this association 
is supplemented each year by additional conclusions 
adopted at the convention and the practice recom- 
mended at the past convention will add materially to 
the value of this volume. While the value of the work 
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accomplished at any convention can not be readily com- 
pared because conclusions depend frequently upon an 
accumulation of data throughout a period of several 
years, it may be said that the committee work of the 
past year was excellent. Evidence of the interest taken 
in the committee reports was given by the registration 
during the meetings which exceeded that of the pre- 
ceding convention by about 33 per cent. 

To President Johnston may be credited the handling 
of the convention in such a manner as to develop discus- 
sion along desired lines. Under his guidance there was 
no tendency to stray from the subject in hand and to 
waste valuable time in useless ruminations. The social 
features of conventions of other associations are not in 
evidence, the only diversion from business being a ban- 
quet on the second night of the convention. To this 
strict adherence to business may be credited the rapid rise 
of this organization. 

Between conventions the burden of the work falls up- 
on the secretary and even though the committee members 
may be energetic and enthusiastic the progress of the 
association depends largely upon the secretary's efforts. 
Mr. Fritch has been connected with the association since 
its organization and his re-election from year to year is 
an acknowledgement of his proficiency. Mr. 
will preside at the next convention has already shown 
his ability to hold the convention to the point and carry 
the discussion in the proper channels. 


Jere who 


Immediately following the close of each conven- 
tion, plans are formulated for the investigations of next 
year’s committees. The demands upon the committees 
are definite and confine their work to limited research. 
Each committee knows at an early date what is expected 
at the following convention and has practically a year to 
prepare a report. 

At the October, 1907, convention of the Railway Sig- 
nal Association, a uniform system of signaling was pre- 
sented and finally adopted by letter ballot of the members 
of that association. At the convention just passed, the 
same report was adopted and it will now be referred 
to the American Railway Association for approval. 
An advance has certainly been made toward secur- 
ing a system of signaling which through its simplicity 
and uniformity will safeguard and expedite traffic. 
The requisite indications are comparatively few in 
number as compared with the many in use on some 
roads today, vet the number is deemed sufficient to 
guide the engineman in the control of his train, con- 
sidering that it is only necessary to indicate to him 
where, when and how he shall stop or proceed and 
not necessary to give him the route he is to travel. The 
requisites of installation provide for semaphore signals 
throughout, not discountenancing disc signals but indi- 
cating a preference for semaphores in future installations. 

The development of the signal organization by provid- 
ing rules governing supervisors of signals constituted the 
work of another committee. In this issue an article is 
also published on the organization of the signal depart- 
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, ek 
ment covering all men under the control of the super- ‘ae 
visor’s office. Considering the results of the past year } 
toward the development of this branch of railroading, it “it 
must be acknowledged that the progress is gratifying. soil 

The carrying capacity of bridges was considered by the “4 
Committee on Iron and Steel Structures. Maximum that 
allowable unit stresses were given to be used in consider. § . 
ation of the capacity of bridges now in use. These ZT 
stresses are only to be used with due consideration of *,, 
impact. A bridge is not to be judged as to carrying iia 
capacity by an engineer unfamiliar with the bridge the p 
as it exists in the field and inexperienced with the oat 
construction and maintenance of bridges. Office antl 
plans and strain sheets do not tell the story of TI 
the capacity of a bridge in use. In some cases bridges of th 
may be overloaded and trains run at unrestricted tative 
speed, then again it might be necessary to place lim- dinal 
ited speed on the bridge and sometimes it is expedient es 
to condemn the bridge entirely. In any case the judg- Si 
ment must rest with a competent engineer. No definite aie 
conclusions are possible, as the quality of material enter- Th, 
ing into bridges and the design of bridges vary. Each repor 
bridge presents a problem in itself. ne 

ciatio 

Impact tests have been made within the past year, but B as the 
owing to a lack of time it was impossible to work up the f Raily 
data and derive conclusions. The work may be contin- F the rc 





ued this year and extended to cover trusses and girders 
with hallasted floors. Prof. Crandall states that the re 
sults secured were fairly consistent throughout. There 
is no doubt that the effect of impact will be better § 
understood after the completion of this work. 

Preparation is also being made to determine the im 
pact effect of flat spots on wheels. The limit to the 




























length of flat spots has been 2% inches, but in view of sylvan 
the fact that heavier cars are now used and run at higher N. Pa 
speeds it has been recommended to limit the length to 14 which 
inches. This investigation will assist in arriving ata In c 
conclusion. commi 
The use of concrete as a building material was cor Mainte 
sidered in connection with the construction of round-[y Ms is: 
houses. There is a lack of information regarding the the du 
durability of the concrete roof and the protection which ff '"°F 4 
should be afforded the steel reinforcement from the 
gases of the roundhouse. [or this reason among oth Superv 
ers, the conclusion was framed to read that the seriou Assista 
consideration of the construction of a concrete roof ff Chief ( 
should be contemplated. A case was cited where ex ff Clerk. 
panded metal was corroded by the gases of the round: ff Storeke 
house. Forema 
The construction of culverts was limited by the Com Forema 
mittee on Masonry to a consideration of plain and reit- Repairr 
forced concrete culverts, stone culverts being eliminated ff Battery 
because it was found that they were going out of ust Lampn 
Concrete as a building material owes its introduction # 
the present time more to its fireproofing qualities than to Is in 
its cost and durability, yet durability is an important ins 
On. 





factor in its adoption as a building material and evel 
more important in masonry construction. 
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. Timber specifications for bridge and trestle work have 
been considered. An attempt is being made to develop 
such specifications that it will be possible for the in- 
spector to say definitely yes or no. The desire of the 
association seems to be to satisfy the Yellow Pine 
Manufacturers’ Association and not to be so exacting 
that it would be an impossibility to come to terms. It 
is very well understood that there are two sides to the 
question. 

Another subject is that of tie supply which is to be- 
come a serious problem unless steps are taken to remedy 
the present situation and to provide for the future. This 
matter is being investigated by a committee which will 
outline a policy to be pursued by the railroads. 

The designs of steel rails proposed by a committee 
of the American Railway Association were approved ten- 
tatively by the committee of this association. The car- 
dinal principles of design were endorsed, however, by 


; the committee with the exception of the one referring to 


dimensions. The latter will be endorsed if tests indi- 
cate that the rails are satisfactory. 

The committee on Rail also recommended a form for 
reporting rail failures, which was adopted by the asso- 


ciation. This form is drawn up along the same lines 


as the one presented by a committee of the American 


| Railway Association, but it is cast in the language of 
' the roadmaster and is clear and concise in its instruc- 


ie 
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tions. It is probable that the data, obtained from these 
reports, will result in locating the weak points of the 
rail and ultimately effect the manufacture of a more 
perfect rail. 

On the subject of ballasting, the committee recom- 
mended that crushed rock and slag ballast slopes should 
be 2 to 1. This recommendation was accepted by the 
association and the revised sections will be included 
in the “Manual of Recommended Practice,” completing 
the set of standard track sections for the several kinds 
of ballast and several classes of track. Opinions are 
at variance as to ballast slopes for the different kinds 
of ballast but the replies to a circular letter issued by 
the committee favored the slopes as adopted by the 
association. 

The committee on Yards and Terminals presented 
recommended principles of practice for hump yards. 
The first ten conclusions were similar to those pre- 
sented in 1906 and published in the “Manual of Recom- 
mended Practice,” the only vital difference being in 
the conclusion referring to the location of the air brake 
testing plant. Mr. Rhea suggested that the plant 
should preferably be located in the receiving yards and 
the conclusion was amended to read to that effect. The 
remaining four conclusions were adopted by the asso- 
ciation, making a total of 14 which cover the impor- 
tant principles of hump yard design. 


ie 
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Organization—Signal Department 


HE organization of the signal department on the 
New Jersey and New York divisions of the Penn- 


} ylvania Railroad is here given. We are indebted to H. 


N. Patrick, supervisor of signals, for the information 
which was issued March 23, 1908. 
In connection with the report on Uniform Rules by a 


Hcommittee of the American Railway Engineering and 


Maintenance of Way Association, which is published in 
this issue, the information should be carefully noted, as 
the duties of the men under the direction of the super- 
visor are clearly stated. 

ORGANIZATION. 
Supervisor of Signals. 
Assistant Supervisor. 
Chief Clerk. 
Clerk. 


| Storekeeper. 


Foreman-Maintenance. 
Foreman-Floating Gang. 
Repairman (Day and Night). 
Batterymen and Assistants. 
Lampmen (Tower and Road). 
SUPERVISOR OF SIGNALS. 

Is in immediate charge of Signal Department and is- 
sues instructions governing its maintenance and opera- 
tion. 


ASSISTANT SUPERVISOR. 

General supervision of new work and extraordinary 
repairs. Makes a detail inspection of division an acts 
during absence of Supervisor of Signals. 

CHIEF CLERK. 

General Office work. During absence of Supervisor 

and Assistant Supervisor he directs the work. 
CLERK. 

Is a stenographer and typewriter; assists with general 
office work. 

STOREKEEPER. 2 

Looks after loading and unloading of material and 
keeps record of same; is provided with sufficient force 
for fitting up interlocking machines, signal posts and 
other special work; distributes all supplies and material 
for maintenance and construction. Painting of signal 
work is directed by him. 

MAINTENANCE FOREMEN, 


Their headquarters and territory correspond with that 
of Track Supervisor. Have charge of repairmen, bat- 
terymen and lampmen on their division; make necessary 
and ordinary repairs with their section force; make one 
detail inspection per month, including lights, and cover 
with written report; investigate extraordinary failures; 
are responsible for proper working and clean appear- 
ance of their division; see night repairman going on and 








64 


off duty; provide for relief of men, notifying office when 
men are absent; provide bulletin board and scrap book 
at section repairmens’ headquarters to keep men posted. 
Headquarters to be stocked with material sufficient only 
for emergencies. Keep headquarters posted as to where- 
abouts. When on leave of absence, repairman at head- 
quarters represents him, but does not leave his section 
unless so directed. In case of lightning, excessive snow, 
sleet or rain, must be on hand at headquarters. Ave pro- 
vided with transportation to use batterymen and lamp- 
men on various sections of their divisions when required. 
All requisitions and correspondence to come through 
them. Order supplies and material for regular -epairs 
once per month; material for special work when re- 
quired. 
FLOATING GANG FOREMEN. 

Have charge of all construction and extraordinary re- 
pairs; report for instructions at headquarters during 
snow and sleet storms. Normally their territory includes 
thirty (30) miles, but in cases of wrecks or severe 
storms they cover territory assigned by Supervisor of 
Signals. Their force comprises carpenters, black- 
smiths and extra repairmen. 

REPAIRMEN—AUTO. BLOCK SIGNALS. 

Are in charge of an average of six miles of four track 
road, including maintenance of mechanical towers, auto- 
matic block signals, draw and flag signals and various 
other mechanical devices ; go over their section daiiy and 
make frequent night inspection; have immediate charge 
of batterymen and lampmen on their section; are re- 
quired to report with force in connection with wrecks and 
severe storms; must be accessible at all hours, except 
when on leave of absence; get one relief day per month. 

EXTRA REPAIRMEN. 


Are used for substitutes as repairmen and batterymen ; 
at other times are regularly employed in floating gang 
or with maintenance foremen, wiring circuits for new 
plants or rewiring plants and automatic block signals. 

INSPECTIONS BY REPAIRMEN. 

Interlockings once or twice per week, according to 
size of plant. 

Pipe couplings every two weeks. 

All electrical parts after each lightning storm. 














WALLS AND FOUNDATIONS—NEW 
ORLEANS GREAT NORTHERN RAILROAD AT BOGALUSA, LA. 


ROUNDHOUSE WITH CONCRETE 


RAILWAY ENGINEERING AND 


MAINTENANCE OF 


































PLACING CONCRETE DURING CONSTRUCTION OF ROUNDHOUSL—NEW 
ORLEANS GREAT NORTHERN RAILROAD AT BOGALUSA, LA. 

Gate valves in air pipe and outlying switches once per 
week. 

Relays, batteries, block joints, doors and locks on phone 
boxes once per week. 

Lamp inspection once per month. 

Pipe or mechanically connected work that is perma- 
nently covered, such as road crossings, etc., must be un- 
covered spring and fall and put in good working order, 

BATTERY MEN, 

Maintain batteries ; assist repairmen; act as repairmen 
during absence of regular man; must report promptly 
at headquarters in cases of severe lightning, rain or snow 
storms. 











ASSISTANT BATTERY MEN, 
Assist batteryman and do other work assigned them by 






maintenance foreman or repairman; must report at head- F 





quarters in cases of severe storms. 
LAMPMEN, 

At towers have care of all lamps connected with inter- 
locking plants. Must keep tower, machine, connec- 
tions, windows and surroundings in clean condition; 
and do such other work assigned them by repairman 
Assist operator throwing levers during busy hours. Road 








lampmen have an average of four miles of four-track f 





road. They remove, clean, refill lamps and replace them 
at the proper time. 
REPAIRMEN’S DAILY SIGNAL FAILURE REPORTS 

Report all failures whether or not they cause deter- 
tions; state cause of failure, time it occurred and whet 
O. IK. Where trains are detained, give particulars. 

PROTECTION. 

When reporting failures due to lightning, state wha 
kind of protection is used in each particular instance and 
describe style of arresters, circuits, fuses, etc. 

RELAYS. 
Report when relays are changed and why. 
AIR. 

Recording charts at Interlocking cabins and Con 
pressor Houses must be closely observed and reason a 
signed for variations in pressure. 

MISCELLANEOUS. 

When company’s property is molested, material stolen 
lock broken, etc., wire immediately to superintendent an! 
report same in your daily report. 
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on 


General Repair Shops 


New Orleans Great Northern Railroad 


HE New Orleans Great Northern Railroad, which 

has been recently constructed, has under way at 

Bogalusa, Louisiana, general repair shops for its locomo- 
tives as well as passenger and freight cars. 

The entire plant, including buildings and equipment, 
was designed, and is being constructed by The Arnold 
Company of Chicago, under the supervision of Mr. C. 
W. Goodyear, president of the road, Mr. N. G. Pearsall, 
general manager, and Mr. J. F. Coleman, chief engineer. 


The general design of the buildings was influenced by 








STOREHOUSE IN WHICH WALLS AND FOUNDATIONS ARE OF CONCRETE 
WITH REINFORCED PILASTERS SUPPORTING TIMBER ROOF 


FRAMING—NEW ORLEANS GREAT NORTHERN 
AT BOGALUSA, LA. 


RAILROAD 


climatic conditions in Louisiana and economy in construc- 
tion was effected because of the fact that it was not nec- 
essary to provide artificial heat for the buildings. The 
main buildings are: the locomotive repair shop, including 
machine, erecting, boiler and forge shops; the coach shop, 
including planing mill, coach, repair and paint shop, paint 
stores, upholstering room, etc.; store house and offices ; 
round house; and coal dock. 

The locomotive shop consists of a self-supporting steel 
structure on concrete foundations and enclosed with con- 
crete curtain walls. Black muck bar corrugated iron is 
used for roofing. This iron is strapped directly to the 
steel purlins. The yellow pine window frames are placed 
with and are a part of the concrete forms. The sash are 
hinged at the top and are operated in gangs. All sash are 


The 
The flooring 
consists of 3 inch yellow pine laid on 4 in. by 6 in. yellow 
pine sleepers embedded in sand. 

The coach house and store house have concrete foun- 


glazed with one-eighth inch factory ribbed glass. 
engine pits are built entirely of concrete. 


dations and walls with reinforced pilasters supporting 
timber roof framing. The roofing, millwork, and floors 
consist of the same material and design as those of the 
locomotive shop. 

The round house consists of concrete foundations and 
walls with reinforced pilasters supporting timber roof 
framing. The roof consists of 2-inch yellow pine sheath- 
ing with 5 ply composition roofing. No track doors are 
provided for the side of this building facing the turn 
table, as the temperature in the locality of the shops 
rarely drops to a degree requiring the round house to be 
The 
the structure on that 
rain. 


entirely closed. roof extends considerably beyond 


side as a protection from sun and 


The accompanying views of the round house, coach 
shop and store house illustrate the form work and meth- 
ods of placing concrete on the higher portions of the 
walls, and also show parts of the walls after the forms 
have been removed. 





Greatest Lumber Cut 

More lumber was cut in the United States last year 
than in any other vear in its history. The enormous 
amount of 37,530,736,000 board feet was produced, and 
the mill value of this was $621,151,388. In addition 
there were produced 11,858,260,000 shingles, valued at 
570. On the whole it is safe to say that the present an- 
nual lumber cut of the United States approximates 40 
billion feet, and that the total mill value of the lumber, 
lath and shingles each year produced is not less than 
$700,000,000. These figures give some idea of how 
vast is the lumber industry and how great is the de- 
mand for its products. 
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COACH SHOP UNDER CONSTRUCTION, SHOWING THE FORM WORK USED IN PLACING CONCRETE AND METHOD OF HOISTING, AS WELL AS POR- 


TION OF WALL WITH FORMS REMOVED—NEW ORLEANS GREAT NORTH ERN RAILROAD AT BOGALUSA, LA. 
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American Railway Engineering and Maintenance of Way Association 


The ninth annual convention of the American Railway Engi- 
neering and Maintenance of Way Association was called to 
order on Tuesday, March 17, by President A. W. Johnston, 
general manager of the New York, Chicago & St. Louis 
Railway. The convention adjourned Thursday, March 19. 

The election of officers for the ensuing year resulted as fol- 
lows: : 

President—Walter G. Berg, chief engineer Lehigh Valley. 
New York, N. Y. 

First Vice-President—W. McNab, principal 
neer Grand Trunk, Montreal, Canada. 

Second Vice-President—L. C. Fritch. assistant to president 
Illinois Central, Chicago, Ill. 

Treasurer—W. S. Dawley, chief engineer Missouri & North 
Arkansas, St. Louis, Mo. 

Secretary—E. H. Fritch, 962 Monadnock, Chicago, III. 

Directors—Charles S. Churchill, chief engineer Norfolk & 
Western Railway, Roanoke, Va.; E. W. Wendt, assistant engi- 
neer Pittsburg & Lake Erie, Pittsburg, Pa.; and D. D. 
Carothers, chief engineer Baltimore & Ohio, Baltimore, Md. 

Abstracts of the reports and the important points brought 
out in the discussion are given in the following pages : 

President’s Address. 

Standing on the threshold of the tenth year of its existence, 

achievements, must 


assistant engi- 


your association, in taking stock of its 
contemplate with much satisfaction and with pardonable pride, 
the record of its progress from year to year, and looking back- 
ward to its inception, and then considering the unprecedented 
advance in all departments of industrial science, synonymous 
with extraordinary development of the material resources of 
our nation and of the whole world, it would almost seem as if 
the little group of men, the founders of this organization, were 
gifted with procognition as to its need and future. In no 
other era perhaps, has there been so great a demand for the 
rightiul application of exact knowledge, and the mission of 
this association has been to encourage that form of investiga- 
tion which tends to exactness in acquiring knowledge and 
sound judgment in its application to the practical problems 
confronting us. 

This association, based as it is upon the unit of individual 
effort, has encouraged individual liberty in the analysis of 
problems, in the expression of views and in the formation of 
policies. 

The individualism of the membership has been an incentive 

to freedom of action, and while during the formative period 
of the organization there was a tendency for the member to 
limit his expression and his action, a tendency that was inev- 
itable because of his prior contact with many of the topics put 
before him for serious treatment, his official experience, and 
adherence to local standards, yet as time has gone on, and the 
true relation of the member to his sphere of action within the 
association has been better understood, a very significant indi- 
vidualism has developed and very much of the success which 
has attended the work of your committees has been due largely 
to the freedom of action and the wide latitude in investigation 
inherent in our scheme of organization. 
The scheme of your association when first broached was 
hailed with a certain enthusiasm; it commanded respect alike 
because of the seriousness of its purposes and the personnel 
if its sponsors. The launching went off happily, and then in 
a sense, there was among those observant of its progress an 
era of calm expectation. Upon those charged with the navi- 
gation of the new craft there was laid a large responsibility 
and a serious duty. 

In the old days of wooden hulls the master shipwright was 
wont to say that a ship was not a good sailing craft until she 
had found herself: that is, until the hull and rigging had under- 
gone a natural adjustment in the correlation of parts with 





respect to the elements against which she contended. Thanks 
to the manner in which the keel of our good ship was laid, 
the structure framed and the ordinary appurtenances provided 
she soon found herself. 

The conservative, though broad, policy of the 
carried forward by their successors, has brought our associa- 
tion thus far with increasing influence and with an accentu- 
ated appreciation by the technical world of the value of its 
conclusions. 

The recent public discussion of all phases of railway admin- 
istration and the attitude toward railroad management and 
railroad maintenance of the political bodies of the country 
have brought home to all of us the concrete fact that the indi- 
vidual having to do with any detail of railway operation and 
maintenance is vitally interested in the proper determination 
of the right method for securing safety, efficiency and economy 
in all matters relating to public travel. By public travel is 
covered all the agencies for transportation recognized 1n this 
modern age. Within a comparatively recent period only has 
the true relation of the carriage of persons and property to 
the development of civilization, the advancement of the sci- 
ences and the arts and the fostering of all the multifarious 
adjuncts of modern life been rightly understood, and in that 
carriage, whether as engineers of construction or of mainte. 
nance or as operating officers we have a vital individual inter- 


founders, 


est and responsibility. 

The public mind has been greatly agitated by the impres- 
sion created through the medium of official reports dealing 
with casualties on railroads. The make-up of such reports 
does not enable the ordinary reader to differentiate between 
those accidents arising from defects in railway structures or 
equipment and those occurring from neglect or disobedience of 
employes, nor is the public rightfully informed as to casualties 
to persons not employed in train service, so that the impres- 
sion has gone forth in spite of the increasing efforts of the 
railways to promote the safety of travel that the companies 
are indifferent and indisposed to heed suggestions or com: 
mands from authoritative sources. The answer to this may be 
found in the reports of committees of this association and of 
allied associations dealing with railroad problems. 

Among the questions particularly affecting public travel, 
more prominently discussed in legislative and other official 
bodies, and by the public press, and made the subject of seri- 
ous inquiry, are those dealing with secure permanent way and 
efficient train protection. The relation of sound rails to our 
permanent way is no new subject. One of the first and im- 
portant topics set aside for special treament by a committee 
of this association was this very question of “Rail,” and the 
record of this association on that topic indicates a consistent 
attitude in an effort to bring about certain modifications if 
the more recent practice of rail manufacture, and as is wel 
known to you all, during the past twelve months a very 
marked advance has been made in reaching a course of action 
as between the inaker and the user, which it is felt will result 


in a certain determination of some of the mooted points o 


difference so long made a matter of contention. 


Your Committee on “Rail,” in common with the previously F 
accepted views of a large preportion of rail users, had deemed § 


it wise to include in its specifications a requirement as to 
discard at the top of the ingot. Practical men on both sides 
of the question are not in accord on this point. One of tht 
large railway systems has reached a conclusion that the use 
should tell the maker what service the rail must perform, int: 
cating certain tests to determine its availability for such per 
formance, leaving the maker to produce the article required 

With respect to protection to trains by an efficient systet 
of signals this association has from its inception given thi 
most important matter serious study and your Committee 
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“Signaling and Interlocking,’ embracing in its membership 
men foremost in this special field of investigation, has kept 
fully abreast of the development in this most important ad- 
junct of safe railway operation, and the report of that Com- 
mittee to be submitted to this session merits the most serious 
consideration and candid discussion. Official inquiry as to the 
efficiency of various types of railway signals and with special 
reference to the workings of block signal systems, has _re- 
sulted as you all know, in the appointment under federal au- 
thority of a “Block Signal and Train Controi Board.” I am 
pleased to note that the membership of this board includes 
one of the members of the Committee on “Signals and Inter- 
locking” of this association 


I dwell more particularly upon the topics of rail and sig- 
nals at this point for the reason that they have also been the 
subject of special consideration by the American Railway 
Association, through the Committee on “Standard Wheel and 
Rail Sections,” and the Joint Committee on “Interlocking and 
Block Signals,” respectively. 


While this association sustains no official relation to that 
organization, because of the character of our membership we 
are regarded in a large degree as allied to its work, and it 
looks to us to so far take note of the trend of events, as 
indicated by its action, as not to go before the public with 
conclusions essentially at variance in form, or in principle, 
with its official utterances. 


This idea has been enunciated in a request from the joint 
Committee on “Interlocking and Block Signals,’ made in June 
last, and within a few days the Committee on ‘Wheel and 
Rail Sections” has inquired as to the willingness of this asso- 
ciation to take up and carry on further investigation of the 
rail question along certain indicated lines. 


While recognizing this quasi obligation to respect the lead- 
ership of the American Railway Association in securing to the 
railways of America the results of the best thought on the 
varied questions included in the scope of our work, this 
association must judge for itself the limitations of that obli- 
gation. 

At the eighth annual meeting the Committee on “Iron and 
Steel Structures” was directed to undertake a series of tests 
to determine the effect of moving loads on bridges. The 
necessary funds for this purpose could not legitimately be pro- 
vided from our treasury, and the matter of securing the requi- 
site amount of money from all the railways of the country, 
through the American Railway Association, was undertaken 
by your board of direction. In its behalf your president sub- 
mitted the question to the executive committee of the Amer- 
ican Railway Association and was courteously afforded by 
that Committee the opportunity of personally discussing the 
project. That committee, while heartily in accord with the 
proposed action, could not legally recommend the expenditure 
of any of the funds of that association for the purpose, but 
in its report at the April meeting of the American Railway 
Association at New York made reference to the matter in 
such form and with such effect that upon subsequent requests 
made by your board of direction to the railways of the coun- 
try, a sum sufficient to cover the expense of two years’ work 
by the subcommittee on “Impact Tests” was subscribed. The 
teport indicating the progress of this special work is before 
you. The inauguration of these impact tests has attracted 
widespread attention, and it is the expectation of the commit- 
tee that the tests to be conducted during the coming year 
will develop. conditions which upon proper analysis will throw 
much light upon our present vague knowledge of this import- 
ant element in bridge design. 

Acting upon a suggestion made by G. W. Kittredge, chief 
engineer of the New York Central & Hudson River Railroad, 
a special committee, co-operating with the Master Car Build- 
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ers’ Association, has been designated to investigate the ques- 
tion of flat spots on car wheels, and to determine the proper 
limits of such defects for wheels of different dimensions carry- 
ing loads of varying amounts. 


For many years the interchange rules of the Master Car 
Builders’ Association have indicated empirically a certain 
rejectable limit for flat spots under wheels, without any con- 
sideration being given to the loads carried. Several theoret- 
ical discussions of this question have appeared in the techni- 
cal journals recently. Your committee hopes, with the co- 
operation of the laboratory at Purdue University, that a prac- 
tical physical demonstration of this problem can be had during 
the coming year. 


For some years the attention of the maintenance engi- 
neers of many of our railroads has been drawn to the effect 
produced by salt brine drippings on the life of rail and joint 
fixtures, and on the durability of bridges and other like 
structures. This has caused much anxiety and has led to sub- 
stantial money loss. This is more especially true of those 
lines which in the nature of things are the natural avenues 
for moving commodities requiring refrigeration in_ transit. 
The dripping of salt brine from refrigerator cars on track and 
on bridge floors is no small factor in their deterioration. Ef- 
forts have been made in past years to bring about some modi- 
fication in the construction of such special cars, so as to elimi- 
nate a great -deal of this trouble, but it still continues. So 
long as it affected only the life of material and did not neces- 
sarily introduce an element affecting train operation, and on 
the score of a disinclination to impose what might be esteemed 
burdensome conditions on a certain class of traffic, this im- 
portant matter has in a sense been ignored. What impels me 
at this time to bring it forward is a reference in the associa- 
tion’s Bulletin No. 97, to an experience on the Delaware, 
Lackawanna & Western. arising from the effect of salt brine 
drippings on automatic block signal operation. This question 
is worthy of renewed consideration, and if upon careful in- 
quiry by the proper committee it is found to have a material 
bearing upon safe operation there should be an immediate 
effort to secure by co-operation, through the Master Car 
Builders’ Association, a modification of the existing arrange- 
ments for discharging the salt brine. 


The reports of the standing committees indicate a continu- 
ation of that serious treatment of the various subjects sub- 
mitted for consideration. It is to be hoped that members and 
others having the privilege of the floor during the various 
sessions, will freely participate in the discussions of the sev- 
eral reports, and give the association the benefit of the infor- 
mation thereby elicited. 


The membership of the association has now reached the 
considerable number of 650, covering the United States and 
16 other countries. We can truly say that the roll call of the 
association would ring round the world—one-seventh of our 
members responding from all the other greater continents 
and the islands of the sea, and covering the eastern hemis- 
phere, from Australia to Japan, and Cape Town to London, 
and in the western world from Magellan’s straits to Hud- 
son’s bay. 

The strictly engineering departments of the railways claim 
the larger representation, over 400 being enrolled. The oper- 
ating officials, from president to superintendent, contribute 112 
members. We have 15 professors from colleges of engineer- 
ing and over 100 members classifying as consulting and civil 
and contracting engineers. 

The reports of the secretary and of the treasurer tor the 
fiscal year show a healthy financial condition. 

The wide distribution of our literature, as indicated in pre- 
vious years, continues; the sale of bulletins and copies of 
proceedings is an index of the growing importance of the 
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work of the association. The continued interest in our pro- 
ceedings, and the purchase of the publications by the railways 
is most important as reflecting their practical usefulness. 

The members of the board of direction are sensible of the 
hearty support accorded them by the chairman of the several 
committees, and by the members generally, and for that they 
make due acknowledgment. 

In closing my year of service in 
express my appreciation of the cordial assistance rendered by 
my colleagues on the board, and by your indefatigable secre- 
whatever of suc- 


your cause I desire to 


tary. To these combined forces I attribute 
cess in advancing your interests has fallen to the year of my 
administration. 

May the tenth year of your existence show continued growth 


in numbers and influence. 


Roadway. 


The report of Committee No. 1 on Roadway deals with 
the subjects, “Grade and Curve Improvement Work Inside of 
Cities, such as Track Elevation and Depression” and “Grade and 
Curve Improvement Work Outside of Cities.” 

CONCLUSIONS. 

In response to a circular of inquiry, regarding work inside 
cities, the Committee obtained a large amount of information 
which is presented in Bulletin No, 97 in tabular form. The 
conclusions, based on these replies and amended by the Con- 
vention, are as follows: 

(1) Organization—There should be a superintendent of con- 
struction in complete charge of the work. To him should report 
the following officers in charge of the various branches of the 
work: 
giving lines and grades: 
and track work; the 
bridges; the yardmaster, in charge of engines and switching; 
the trainmaster with a despatcher, in charge of the operation 
of traffic over the territory covered by the work in hand, who 
If the proportions of the work 


The engineers, having charge of the contract work and 
the roadmaster, in charge of earthwork 
masonry and 


engineer, in charge of 


may sometimes be required 
allow, every person connected with this organization should be 
relieved from all other duties relating to the operation of the 
road. 

(2) The railroad company sheuld handle with its own force 
all work which may materially interfere with the operation of 
the railroad. All other work which can be done without ma- 
terial interference with the operation of the railroad may be 
let by contract. 

3) As far as practicable, earthwork should be handled by 
machinery, that is, loaded by steam shovels and unloaded by 
plows, handled by cable unloaders and moved by spreaders. 

(4) The best material to use for filling is that which com- 
bines low first cost, ease of handling and stability. 

(5) Bridge work, both railway and highway, should ordi- 
narily consist of temporary bridges, to be replaced by perma- 
nent bridges after tracks are elevated or depressed. 

(6) Water, sewer and gas pipes, electrical conduits and wires 
should be taken care of and the work of moving them should 
be done by the companies owning them, whether or not the 
work is paid for by the railroad company. 

Regarding grade and improvement work outside cities the 
following conclusions, as amended by the convention, are here 
given: 

(1) The simplest organization is the best. 
should be in responsible charge of the work, with a staff of en- 
gineers under him, and enough supervisors to cover the work, 
who have full control of men, material and means necessary for 


Some one man 


the sections respectively under them. 

(2) Establish the lowest gradient and lightest curvature 
which physical conditions and the present and prospective 
business of the road will warrant. 
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(3) Complete the location entirely before entering on the 
work of construction. 

(4) Attend, first of all, to surface and waterway drainage, 
and last to the roadway drainage in excavations, 












(5) Separate grades of railways and highways, wherever 
practicable. 
(6) Eliminate temporary bridges, ete., by the substitution 





of permanent structures. 

(7) Do all light. short haul and preparatory work with teams 
or other light working plant. 

(8) Provide separate tracks for work and traffic, wherever 
conditions warrant. 

(9) Have a well-defined plan for conducting heavy excave- 
tion before starting work. 















DISCUSSION, 





Mr. R. Trimble (Pennsylvania Lines West) did not deem 
it necessary to make mention of the trainmaster and dispatcher 
because the superintendent of construction could co-operate with 
the operating department and make such arrangements as expedi- 
ent. He stated further that it would be a very important piece 
of work that would require a special trainmaster and_ train 
despatcher and doubted that the operating department would 
prefer to give them such instructions, 

In reply Mr. Bremner (Chicago, Burlington & Quincy) said 
that after careful consideration the Committee thought it was 
better to handle the work as a separate division of the railroad 
on which the work is being done. He also said that the cor- 
clusion referred to work of great magnitude and not to small 
jobs and finally that the officers, such as roadmaster, trainmaster, 
etc., should be taken from the regular organization. 

Mr. Trimble then stated that it would be impossible to do 
that on his road, and that there is only one train dispatcher 
and one trainmaster who can have charge of a section of road 

















and run it right. 
Mr. Camp suggested the addition of the phrase, “may some 






times be required,” in reference to the trainmaster, and it wa > 





approved by the Committee. 

Mr. M. L. Byers (Missouri Pacific) moved that the conclusion § 
read “assistant trainmaster” instead of “trainmaster” in orde ff 
to emphasize the point that the regular transportation officers 
do have charge of the district but that it is desirable to have: 
man on the ground in command of the situation. The Comin 
tee, however, concluded that it was not necessary to make the 
distinction. 

Mr. J. A. Atwood (Pittsburg & Lake Erie) moved that the 
second conclusion be changed to read as it is now printed. 

Mr. H. McDonald (Nashville, Chattanooga & St. Louis) 
moved that the latter set of conclusions be changed so as t0 
make them advisory rather than mandatory. The motion wa 






: 















passed. 






COM MITTEE, 





The Committee is composed of the following members: 1 
J. Slifer, chairman; G. H. Bremner, vice-chairman ; John ¢ 
Beye: D. J. Brumley; F. R. Coates; W. M. Dawley; Patl 
Didier; C. Dougherty: S. B. Fisher; D. MacPherson; W. 2 
Pence; J. G. Sullivan; J. E. Willoughby; R. C. Young. 












Ballasting. 






The report of Committee No, 2 on Ballasting referred t 
ballast slopes. The slope of crushed rock and slag ballat 
(classes A and B) was changed from 14:1 to 2:1. The recott 
mended ballast sections with this amendment are identical wit 
those submitted in 1907 (Railway Engineering, April, 1907, pag 
76). The series as published in the Manual will now be suf 
plemented by crushed rock and slag ballast sections. 

A letter ballot on ballast cross-sections gave the following 
sults: In favor of 2:1 slope for crushed rock and slag, ® 
against 21; in favor of 3 to 1 slope for gravel, cinders, slat 
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ete, 83 against 17; and in favor of 3 to 1 slope for cementing 
gravel and chert, etc., 69 aaginst 24. 
COM MITTEE. 

The Committe is composed of the following members: John 
V. Hanna, chairman; C. A. Paquette, vice-chairman; Willard 
Beahan; W. B. Causey; G. D. Hicks; B. C. Milner; F. J. Stim- 
son: G. M. Walker, Jr.; W. J. Bergen; J. B. Dickson; Alfred 
Jackson; A. F. Rust. 

Ties. 

The of Committee No. 
pilation of answers received in reply to a circular of inquiry as 
to causes of cross-ties failure, whether due to decay, rail cut- 
ting or spike cutting; a suggested method for analyzing coal- 
tar creosote, and determining the amount of zinc in wood 
treated with that material; a discussion of the future policy of 
railroads with reference to tie supply, and a list of wood pre- 
serving plants in the United States and Mexico. 


report 3 on Ties contains a com- 


From replies to a circular received from thirty members, 
the following conclusions were drawn: 

(a) What proportion of fail on account of decay? 
White oak 75 per cent to 98 per cent: other timber from 25 to 
90 per cent. 

(b) What proportion of ties fail by spike cutting? White 
oak from 2 per cent to 25 per cent; other timber from 10 per 
cent to 75 per cent. 

(c) On what kind of ties does rail cutting and spike cutting 
constitute a large item? Spike cutting and rail cutting consti- 
tute a large item on pine, chestnut, cedar, cypress, gum and 
similar timber. 

(d) Have you succeeded in overcoming this rail and spike 
cutting, and if so, how? Yes; by the use of tie-plates. 

(e) Life of untreated ties? White oak, 7 to 12 years; pine, 
5 to 8 years: chestnut, 8'%4 years: cedar, 15 years: tamarack, 


ties 


5 to 6 years: hemlock, 5 years; cypress, 7 to 9 years. 

In the endeavor to secure some conclusion of value from the 
replies the Committee has taken an average of all the replies 
and finds that in the judgment.of these members about 87 per 
cent of our first-class tie timber is destroyed by decay, and 
about 67 per cent of the softer woods fail from the same cause. 
About 10 per cent of the better woods fail by rail cutting and 
9 per cent by spike cutting. It is quite evident the two latter 
causes of failure are very small compared to decay, and the 
urgent necessity for the adoption of preservative treatment is 
emphasized. The replies were reprinted in Appendix A to 
this report. 

There has been great need for standardized methods of 
analyzing coal tar creosote and of determining the amount of 
zinc chloride in wood treated with that material. In Bulletin 
No. 65 such methods were proposed by Messrs. Von Schrenk, 
Fulks and Kammerer. They have been the subject of much 
discussion and have had the careful consideration of this Com- 
mittee for several years. The Committee now recommends 
that these methods of analysis as corrected and reprinted in 
Appendices B and C be adopted by the Association. A para- 
graph relating to the determination of the low-boiling tar 
acids and naphthalene has been added to the method for creo- 
sote analysis. 

The Committee is not prepared at this time to present any 
new matter on the steel and concrete tie question. 

The question of a review of the future tie supplies and the 
effect of forest planting thereon was referred to a sub-com- 
mittee, of which Dr. Von Schrenk was chairman. This review 
is presented in Appendix D. 

For the past three years there has been much discussion in 
the convention over the desirability of the adoption by the 
Association of standard sizes of ties. The Committee has con- 
sistently opposed it as inadvisable and useless; but during the 
last year the matter was submitted to a letter-ballot to secure 
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a full and considerate expression from the membership. The 
result was 106 votes against and 68 votes for the adoption of 
any standards. 

In answer to the question as to the probability of the use of 
such standard sizes by the railroads, if adopted by this Asso- 
ciation, there were 32 affirmative and 89 negative votes. It is 
to be hoped this settles the question for some years to come. 

The Committee disclaims any disposition to favor small 
ties or to lessen the demand for a better support for our 
tracks. It is simply a question of expediency as to the Asso- 
ciation adopting a tie which most of our roads cannot obtain 
or discouraging the efforts of the especially favored ones, to 
improve on past practice. It is a local question, and each 
road must settle it for itself. 

The Committee is compiling some additional information on 
the life of treated ties, and has endeavored to ascertain the 
total number of such ties used during the past year. In order 
to bring these reports down to January Ist, it has been neces- 
sary to allow this report to be printed before all this informa- 
This data will be presented to the Asso- 
the convention as a 


tion can be secured. 
ciation in a subsequent Bulletin 
matter of information. 

In Appendix E is given what is believed to be a complete 
list of all wood-treating plants in the United States and 
Mexico. 

In Appendix D, which is a “Preliminary Report of Sub- 
Committee on Future Policy of Railroads with Reference to 
Tie Supply.” the committee suggests the possible steps to be 
taken in order to assure an adequate present supply and a 
reasonable supply for the future. These steps are roughly 
classified as follows: 

First—Methods which involve a more economical use of the 
timber which is now being used for tie purposes. 

Second—Methods which look toward the growing of new 
trees for a future supply. 

Third—The importation of ties from other countries. 

Under the first heading the following methods 
themselves: 

(a) Encouraging methods for the more economical cutting 
of trees, so as to obtain the largest possible number of ties 
from each tree cut for tie purposes. 

(b) Encouraging methods for cutting only the mature trees 
and reducing the cutting down of trees which might make ties 
if allowed to grow for a number of additional years. 

(c) The use of treated ties. 

(d) The employment of methods looking toward the reduc- 
tion of the mechanical wear on ties; in other words, increas- 
ing the mechanical life of ties now used. 

Under the second heading the following may be considered: 

(e) Purchase and management of forest lands. 

(f) The purchase of cutover lands and planting of trees for 
tie purposes. 


after 


suggest 


COM MITTEE. 

The Committee is composed of the following members: 

E. B. Cushing, chairman: W. W. Curtis, vice-chairman; E. G. 

Erickson; W. F. H. Finke: E. O. Faulkner; E. E. Hart; H. C. 

Landon; J. D. Isaacs; A. S. More; Dr. H. Von Schrenk; J. C. 
Nelson, and H. J. Simmons. 


Rail. 


The report of Committee No. 4 on Rail reviews the work 
the American Railway Association. The Committee believes it 
is very desirable that all railroads unite, if possible, on a single 
rail section. 

In the October 1, 1907, report of the American Railway Asso- 
ciation Committee, a statement of the cardinal principles which 
should govern the design of a series of rail sections were given 
(Railway Engineering, January, 1908, page 12). The Committee 
recommended the first three cardinal principles as covering the 











Form M. W. 1200 








RAILWAY ENGINEERING AND MAINTENANCE 

























































































2 RR 
oss Jes DIVISION 
Report of PAIL PAUL URE. S17 Main co 
Sechion No___.._.. Qote of Report __ Oe 

/ Weight per yord New 4s RerolleS 6|8y whom Ascovered? 

2|Roi/ Section /7\ Dote and Time found 

3 t (Brand on fo] _____| Wes Ral removed? 

4 |Heot N2on Rai! /9|\ removed gve Are. 

| 5 |Ra/ No or Lefer (ees Nate D on back) 20 froct gouge of Track of break 

6 | Original length OFT 2£/|\Waos breok overor between hes? 

7 |Monthavearroi/ wos lad 22 Was break sqvore a-ongv/or? 

8 locotar x4 Of Mile fos? 123 Distance between Edges of Tes at break 
9 | Which trock? Which roi? 24\ Cond: hon of Tes each side of break 
10\On curve or straight ine? 25| Kind of Tes? 

0g No of curve 5 eS 26| Were Tre Plotes vse” Hing? 
//1De egree ofcurve —__ «Cone han of line and Surface 

2 gh or low ral ifon curve? 2? 2ahind of Ballast 

@ [3 |Sepereleva tan an Of curve oF ‘brook Was track properly bo/losted? 

la Was Foi! Broken? 30 Kind of moleriol in readl ed uncer bolas? 

Lo} Was Rol Domeged’ ____|3/ Was frock wal] cravnec? 

4oWas Fai! Detective’ x 32\ Nos road bed frozresye? 
ay Was Rail mvel chor Lhe worn 7 | 


193) Cond Han of Weather (wer vy, worm oar cold, 4ree2ig9 or thawing ) 
34) 77 Break wos of Joint state kind, number otholes, ond whether 14 wos full bolted 
yr insulated - Pee ee eee 
96,| Were orn Bolts Shoe: ote? Wie. hip mony? 

95|\7 Broken stole couse of break and describe ony Flaws Seehdeicincavsin of break . | 























if Bhechve, cescr be locaton of laws or delects 2d pessibe aes caused them [See 
—— denne o* acetone ; R43 x aE 





[Draw on Daogrom Vines of break or por hy ‘a7 rracture,such 0§ ng pieces Fi tom Gide a 

land ho/t moon pieces trom bose, Preterm 8 omensions Hollows sr heod shoukd be shown an 
end sechon Detects may ose be inaicolted on chogrom Mark aistance tromend fo breok 
Wt break 1s nearest hecewing lrd grow pen jrrough words Leovng End /t neorest Leong End) 
ow pen through words Receiving Era (* Revers to track qpon which the currant 1s 7 
are Arechan) 





% 









































37NE 2 
yi Se Se eS 
C-3 
|_ 4 SL 
NS [ 
aan 
cs “Ea a or a 
| 4 accident or detention to trains wos cust siinasias break. stole crreumslonces _.......- 
Appro ved re Correct 3 
re See ee) ee ee eee A ee ) 
‘Leche Balowad will Lillia thease plat tos ite waiaclicé 
proper design of rail sections and approved tentatively the 
fourth, referring to limitations as to dimension details. The 


two series of proposed standard rail sections were also given in 
the report. 

The American Railway Association Committee submitted a 
form of -report for securing information in regard to broken 
rails, which was referred to tlie Committee for consideration and 
recommendation. The Committee considered the report in con- 
nection with other forms in use and recommended a form some- 
what different for the following reasons: 

(1) The desirability of keeping the size of the form to that 
of a letter size sheet. 

(2) The majority of the railroads of the country require re- 
ports of rail failures to be made but by a Track Foreman, as 
he is generally the first on the ground after a rail failure, and 
they will have to depend very largely on him for the informa- 
tion; therefore it seems desirable to put the questions in such 
a way that men of ordinary intelligence can answer them, 

(3) Certain questions were asked by the blank submitted by 
the American Railway Association Committee, which were to 
be answered by reference to diagrams. We believg it better to 
have written replies as far as possible to all questions. We 
have, however, made use of the diagrams showing rail failures 
suggested by the American Railway Association Committee in 
connection with the instructions on the back of the blank recom- 
mended. 


The recommended form, M. W. 1,200, is shown herewith. 


COMMITTEE. 
The committee is composed of the following members: Wm. 
R. Webster, chairman; R. Montfort, vice-chairman; E, Ab- 
bott: E. B. Ashby; A. S. Baldwin; D. D. Carothers; J. A. 
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Track. 


The report of Committee No. 5 on Track embodies formuts 
for computing the elements of a split switch from a tangent, 

Let in the accompanying diagram PK and CG be the gage line; 
of the main track, PC the point of switch, PE the switch rail 
and G the theoretical frog point (G’ being actual frog point); 
the distance AE at the heel of switch is a fixed quantity t, also 
the length of switch rail PE s; the distance HG, which i © 
the prolongation of the frog angle, is likewise a fixed quantity § 
m. Let the frog angle HGD = 4, and the gage of track AB = 
g, then the elements determining the turnout are given and the 
length of lead CG’ and radius of turnout curve HJ can kf 
computed. ' 

Draw HD normal to GD, HJ normal to HG, EJ normal to 
PE, extend PE and GH tto point of intersection F, connect 
with H and F with J, also draw AB normal to AP through} 
E and HM normal to AB and extend GF to K. 

The lead CG’ is composed as follows: Switch rail CB =3f 
the distance BD = x, distance DG = m cos ¢ and the distance p> 
between theoretical point G and actual point G’ = f; this dis 
tance depends on the degree of bluntness of point, and is equal ; 
to that quantity times number of frog. 

The developed formulas for lead and radius of turnout cure > 
are as follows: 
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CURVE DIAGRAM. 
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The angle a depends on the length of switch rail s, and the 
clearance at the heel t; it should ordinarily not be greater than 
one-third of the frog angle ¢, and as the distance t is fixed, the 
variation in the switch angle a is effected by the selection of 
switch points of suitable lengths. 

A table compiled by the use of the formulas was appended 
for Nos. 4 to 24 frogs with g = 4.708 ft., t = 0.5 ft. and f = 
¥, in. times number of frog. 

The Committee made no report on switchstands, owing to a 
request of the Committee on Signaling and Interlocking to defer 
action until their scheme of signal indications is completed. 

A circular was sent to the members regarding the length of 
switch points and from 46 replies, switches of lengths 10, 15, 
20, 24, 26, 28 and 30 ft. were recommended. 

For main track, the Committee recommends split switches 
with distant switch signal interlocked with switchstand and pipe 
connected derail. 


It has been shown by experiments made during the year that 
the reinforced switch with two connection rods is stronger than 
the plain switch with four connection rods. 

In reference to the relative merits of split switches and 
switches which provide continuous main track rails, a few re- 
plies were received to questions asked upon this subject in the 
circular. These answers confirm the opinion of the Committee. 


A practical switch fulfilling the requirements of continuous 
main track rails has been in use for a number of years. This 
form of switch is going out of use; its first cost is about three 
times the cost of the split switch, and it has not proved to have 
afforded any greater safety. On account of the necessary eleva- 
tion of the switch above the main track rails, there is liability 
of damage to equipment. The speed of trains must be the mini- 
mum when using turnouts equipped with lifting switches. On 


account of its not being suitable for all points a double standard _ 
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is required. Trains are frequently parted when using these 
switches on account of the heavy grade upon the switch rails. 
It is practically impossible to keep the wing rail on spring frogs 
in proper positon with continuous main track at the switch. 

The bolted type of frog is recommended, the length to be 
such that the standard angle bars can be applied; flangeway to 
be 1% in. The rails should be of open-hearth steel, fillers to 
be made of rolled steel and fit snug. Bolts of fine B. B. iron 
round and true to size, with U. S. standard ends and threads 
are recommended. Threads should be accurately cut and nuts 
have a wrench-tight fit. The bolts should be provided with cot- 
ters just outside of the nut. Bolt holes should be accurately 
drilled, holes to be made 1/16 in. less in diameter than the 
bolts to be used; the parts of the frog should then be assembled 
and the holes reamed in order to be straight and of such size 
as to give the bolts a driving fit. Bottom plates should be made 
of rolled steel. A plan of proposed spring frog was submitted. 

The guard rail as shown on drawing submitted with the re- 
port is 15 ft. long, flangeway 17¢ in. where the track is main- 
tained to standard gage. If the turnouts are located upon the 
curve, it is recommended that the flangeway be widened to 
maintain a distance of 4 ft. 65¢ in. from the gage of the frog 
to the gage of the guard rail. In making the flangeway 1% 
in. for the stangard gage, the Committee has used the distance 
of 4 ft. 5% in. from back to back of flange tires, which distance 
was recommended by the American Railway Master Mechan- 
ics’ Association in 1900. 

Since the last report was presented to the association the 
following papers have been published upon tiling of wet cuts and 
curing of slides: 

“Drainage of Soft Spots in Old Roadbed,” by Wm. M. Daw- 
ley; “Clay Slide at Boone Viaduct,” and discussion upon same 
(reprinted from Journal of Western Society of Engineers) ; 
“Discussion on Earth Slides,” by H. Rohwer (Bulletins 87, 88 
and 90). 

WIDENING OF GAGE UPON CURVES 

The sub-committee of the American Railway Master Me- 
chanics’ Association, composed of Messrs. F. M. Whyte, F. C. 
Clever and W. H. Lewis, held two conferences with the sub- 
committee composed of Messrs. L. S. Rose, Garrett Davis and 
C. E. Knickerbocker. The diagrams and formulas presented 
with the report for the widening of the gage were prepared for 
the standard spacing of wheels of consolidated engines. The 
tables are for consolidated engines having 18 ft. wheel base, 
consolidated engines having 19 ft. wheel base and decapod en- 
gines having wheel base 19% ft. In making the calculations the 
distances from back to back of tires for forward and rear driv- 
ers is assumed to be 53% in., and for middle drivers 54% in. 
The clearance between the hubs of the wheels and the driving 
boxes is taken as 4% in. The sub-committee voted to recom- 
mend to the American Railway Master Mechanics’ Association 
that the present clearance between wheels and driving boxes 
for new and repair work be increased from % in. to % in. 

CONCLUSIONS. 

The conclusions, covering the split switch turnout, reinforced 
split switch, frog and guard rail, were referred back to the com- 
mittee. Conclusion, regarding the use of tie plates throughout 
lead and the use of glazed sewer pipe, were not acted upon. 
Conclusion that the widening of gage on curves be calculated 
according to formula on diagrams presented with report was 
accepted. 


COM MITTEE, 


The committee is composed of the following members: L. S. 


Rose, chairman: T. H. Hickey, vice-chairman; Wm. Ashton; 
R. K. Brown; G. C. Cleveland; A. L. Davis; Garrett Davis; 
R. L. Huntley; W. S. Kinnear; C. E. Knickerbocker; R. K. 
Rochester; F A. Smith; Earl Stimson; R. A. Van Houten; 
A. A. Wirth. 
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Buildings. 

The report of Committee No. 6 on Buildings covered the 
following topics: 

(1) Report and present recommendations relative to best 
type of locomotive coaling station to adopt for various con- 
ditions. 

(2) Report on use of reinforced concrete for roundhouses. 

(3) Report on best method for smoke removal, ventilation 
and heating of roundhouses. 

(4) Report on use of movable or fixed cranes for facilitat- 
ing locomotive repairs in roundhouses. 

(5) Report on best arrangement of windows and roof lights 
and proper ratio of light area to floor surface in round- 
houses. 

TYPES OF COALING STATIONS. 

Briefly summarizing from last year’s report, the costs per 
ton of coal handled in various types of coaling station—these 
costs were shown to cary from 6.9 cents per ton to 32.0 cents per 
ton. Owing to the variation in methods of keeping records of 
cost of operation on different roads and even at different plants 
on the same railway, it was found that it was not possible to 
ascertain from statistics alone which types were most eco- 
nomical for various quantities of coal to be handled. For a 
detailed discussion of each of the types considered by the com- 
mittee you are referred to last year’s report, Vol. 8, pp. 258- 
267. (Railway Engineering, April, 1907, page 88). 

The committee, however, at this time emphasizes the need 
of adequate fire protection at all coaling stations and calls 
attention to the possibilities of reinforced concrete construc- 
tion of coaling stations and storage bins, which has been used 
in some instances, as a method of reducing fire risk, and at 
the same time securing structures of greater permanency than 
those ordinarily in use. 

The average insurance rates for open trestle timber con- 
struction coaling stations and_ reinforced concrete fireproof 
structures are, respectively, one per cent and one-fourth of one 
per cent. This would mean that from the standpoint of fire 
insurance alone we would be justified in expending fifteen per 
cent more for a reinforced concrete structure than for a timber 
coaling station. As the relative cost of the fireproof style of 
structure at present is about forty per cent above that of the 
heavy timber station, an expenditure of the extra twenty-five 
per cent may, perhaps, be justified on the ground that the 
smaller chance of incidental losses due to interruption of traffic 
will warrant this additional expense. 

To the “general information” in last year’s report should be 
added that the “Balanced Two-Bucket Type” of coal elevator 
is now built with, auxiliary horizontal conveyors, which receive 
the coal from the elevator buckets and distribute it to bins and 
pockets, thus adapting it to use in larger coaling stations and 
storage plants than are practicable for the simple balanced 
bucket type of coaling station. 


Of the conclusions presented here the first four were 
adopted in 1907. The others are given as amended by the con- 
vention. 


(1) The cost items should include charges for interest and de- 
preciation, charges for maintenance and operation (the cost of 
switching cars onto trestles should be included), and a charge 
for the use of cars for storage purposes. 

(2) Provision should be made for fire protection, the avoid- 
ance of damage to the coal, and its delivery in the best pos- 
sible condition. 

(3) The use of self-clearing cars should be made possible, 
and ordinarily it should also be possible to shovel from flat- 
bottomed cars. 

(4) Storage for emergency purposes and fireproof con- 
struction are, in general, to be recommended, and in some 
cases duplicate machinery is desirable. 

(5) It is not possible to give absolute limits between which 
different types of coaling arrangements are to be used. Each 


installation must be considered as an_ individual problem. 
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Prices of materials, cost and character of labor, the possible 
track arrangements, the amount of storage desired, the power 
and attendance, and shifting service available, all are to be 
considered. 

(a) Where the quantity of coal handled is small, particu. 
larly at terminal points where locomotives lie over night, it jg 
recommended that the locomotives be coaled, either directly 
from cars or by handling from cars to a platform provided 
with a jib crane and one-ton buckets, and from these buckets 
to the locomotive. 

(b) At terminals, under certain conditions, a locomotive 
crane with suitable buckets is desirable, particularly where 
other work can be economically performed by the mechanical 
crane. 

(c) At terminals where the requirements do not exceed 300 
tons a day, when the desired storage is not so great that 
auxiliary buckets are necessary and where a deep foundation 
is practicable, a two-bucket hoist is recommended. 

(d) For terminals larger than those previously considered, 
the type of coaling station which should be selected as most 
desirable is dependent entirely upon local conditions. Where 
it is required that coal be delivered to not more than two 
tracks and where the necessary ground space is available, a 
coaling station of the “trestle-type,’ with incline approach, is 
recommended. In yards where delivering locomotives are 
constantly available a plant with a five per cent incline is pref- 
erable to one with a twenty per cent grade operated by a hoist- 
ing engine. Where it is required to deliver coal to more than 
two tracks, or where the ground space for a “trestle type” is 
not available, a “mechanical conveyor type” is recommended. 


DISCUSSION, 


Mr. Maurice Coburn (Vandalia) said in reference to the use 
of the locomotive crane, that he deemed it a successful appli- 
ance where a large number of engines were handled, or where 
they were liable to come in bunched. 

Mr. D. W. Lum (Southern) stated that, while the locomo- 
tive crane was not ideal, his company had used it successfully 
at Atlanta, where there was storage capacity for 20,000 tons 
and that the crane handled 400 or 500 tons a day and, if neces- 
sary, more. 

Mr. Chamberlain (Chicago & Illinois Western) said that a 
majority of the Committee felt that as a general proposition it 
was advisable to adopt other means for handling and _ storing 
coal than the crane where the daily consumption was 200 or 
250 tons or more. 

Mr. R. Montfort (Louisville & Nashville) said that his com- 
pany used locomotive cranes in some of its large coaling 
stations and in order to avoid running the crane a great dis- 
tance the chutes were placed on wheels, so that they could be 
moved to the crane, loaded and then unloaded into the 
engines; and further stated that this was done where as high 
as 500 tons were handled. 

Mr. Coburn did not think that the plan was feasible in the 
northern part of the country where the weather deteriorates 
the coal seriously, but believed it would be satisfactory if the 
coal were stored under water. 

Mr. Montfort said that the greatest trouble withi storage oi 
coal in large quantities was spontaneous combustion. 

Mr. Edwin F. Wendt (Pittsburg & Lake Erie) noted that 
two important points were not considered in Conclusion 5; 
first, the type of coaling plant which will deliver coal at the 
lowest cost to the tender, and second, the type of coaling 
plant which will serve locomotives, so that the dead time, 
from the time the locomotive reaches the terminal until it is 
ready again for service on the road, is the shortest. 


USE OF REINFORCED CONCRETE FOR ROUNDHOUSES. 


The following conclusions, as amended by the convention, 
were adopted: 
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(1) Renforced concrete should be used below the floor 
when it is cheaper than plain concrete. 

(2) The additional security against interruption to traffic 
from fire warrants the serious consideration of the construc- 
tion of a roundhouse with a reinforced concrete roof. 

(3) When the roof is of reinforced concrete the columns 
should be of the same material. 

(4) Reinforced concrete should be used for the walls only 
where special conditions reduce its cost below that of brick or 
plain concrete and where plaster is not considered satis- 
factory. 


DISCUSSION 


Mr. F. S. Stevens (Philadelphia & Reading) did not think 
that the association should recommend the indiscriminate use 
of reinforced concrete, particularly for engine floors or other 
floors subject to flooding or action of the elements. He said 
that some time ago he attempted to clean some 9-in. I-beams 
that had been embedded in concrete, which was subject to fre- 
quent flushings, with the result that half the section of the 
metal came off with the concrete. 

Mr. Chamberlain stated that conclusion No. 1 referred to 
the use of reinforced concrete in a spreading base and not to 
the floor. 

Mr. W. F. Steffens (South & Western) stated there were loca- 
tions where wooden structures would be warranted. 

Mr. Chamberlain said that extensive experiments were con- 
ducted with steel plates covered with concrete. hung over 
bridges and exposed to locomotive fumes, and it was found the 
concrete covering prevented corrusion. 

Mr. C. F. Loweth (Chicago, Milwaukee & St. Paul) 
believes that generally concrete is easily dried out and _ that 
gases from the under side of the roof will surely reach the 
steel. 

Mr. J. E. Schwitzer (Canadian Pacific) stated that cement 
plaster did not protect expanded metal and that the fumes got 
through and corroded it. 


USE OF MOVABLE OR FIXED CRANES FOR FACILITATING LOCOMOTIVE 
REPAIRS IN ROUNDHOUSES. 

The conclusion of the committee is as follows: 

Jib cranes attached to the posts alongside of a number of 
pits in roundhouses, or, in the case of large roundhouses, a 
small traveler working around the outer circle, capable of 
handling two tons, should be installed in such roundhouses as 
may be designated by the motive power department as re- 
quiring such appliances for light locomotive repairs. 


BEST ARRANGEMENT OF WINDOWS AND ROOF LIGHTS, AND PROPER 
RATIO OF LIGHT AREA TO FLOOR SURFACE. 


The following conclusions were adopted: 

(1) The disadvantages of roof or skylights in roundhouses 
are so much greater than their advantages as to make them 
undesirable. 

(2) Windows in the outer walls of roundhouses should be 
made as large as practicable and contain the largest glass or 
light area consistent with the requisite strength. In general, 
the lower sill should be not more than four feet from the floor 
and only sufficient space left between pilasters and sides of 
window frames, and girders and window heads to properly 
secure the window frames. Windows or transoms as large as 
practicable should be provided over all doors where locomo- 
tives enter, 


COMMITTEE. 


The Committee is composed of the following members: 
0. P. Chamberlain, chairman; Maurice Coburn, vice-chairman; 
J. W. Cowper, H. M. Cryder, C. H. Fake, J. S. Metcalf, A. G. 
Norton, L. D. Smith, Wm. Graham, E. W. Wiggin, C. H. 
Stengel, S. D. Brady, M. J. Caples, W. H. Sellew. 
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Wooden Bridges and Trestles. 

The report of Committee No. 7 on Wooden Bridges and 
Trestles included standard specifications for bridge and trestle 
timbers, revised specifications for piling and additions to defini- 
tions of standard defects of structural timber. 

STANDARD SPECIFICATIONS FOR BRIDGE AND TRESTLE TIMBERS. 

These specifications are to be applied to solid members and 
not to composite members. 

1.—General Requirements——Except as noted, all timber shall 
be cut from sound live trees and sawed full size, shall be square 
edged, close grained, solid and out of wind; free from defects, 
such as injurious ring shakes and crooked grain, unsound or 
loose knots, knots over 2%4 in. in diameter, knots in groups, 
decay, large pitch pockets, or other defects that will materially 
impair its strength. 

NO. 1 GRADE.—LONGLEAF YELLOW PINE AND DOUGLAS FIR. 

2.—Stringers.—Shall show not less than 85 per cent heart on 
cach of the four sides, measured across the sides anywhere in 
the pieces; knots greater than 1%4 in. in diameter will not be 
permitted at points within 4 in. of the edges of the piece. 

3.—Caps and Sills.—Shall show not less than 85 per cent heart 
on each of the four sides, measured across the sides: anywhere 
in the piece. 

4.—Posts.—Shall show not less than 75 per cent heart on each 
the four sides, measured across the sides anywhere in the piece. 
No knots will be permitted in the corners of the posts. 

5.—Longitudinal Struts or Girts.—Shali show one face all 
heart; the other face and two sides shall show not less than 
85 per cent heart, measured across the faces or sides anywhere 
in the piece; to be free from knots 1% in. and over in diameter. 

6.—Longitudinal X-Braces, Sash Braces and Sway Braces.— 
Shall show not less than 80 per cent heart on two faces: to be 
free from knots over 14 in. in diameter. 
NO. 2 GRADE.—LONGLEAF YELLOW PINE, SHORTLEAF PINE, DOUGLAS 

FIR AND WESTERN HEMLOCK. 

7.—Stringers.—Shall show not less than 70 per cent heart on 
each of the four sides, measured across the sides anywhere in 
the piece; one-inch wane on one corner or one-half-inch wane on 
two corners will be permitted. Knots shall not exceed in largest 
diameter one-fourth of the width of the side in which they oc- 
cur, and knots greater in diameter than 2 in. will not be per- 
mitted within 4 in. of an edge of the piece. Ringing shakes shall 
not extend over one-eighth of the length of the piece. 

8.—Caps and Sills——Shall show not less than 75 per cent heart 
on each of the four sides. measured across the sides anywhere 
in the piece. One-inch wane on one corner and one-half-inch 
wane on two corners will be permitted. Knots shall not exceed 
in largest diameter one-fourth the width of the side in which 
they occur. Ring shakes shall not extend over one-eighth of 
the length of the piece. 

9.—-Posts.—Shall show not less than 65 per cent heart on each 
of the four sides, measured across the sides anywhere in the 
pieces. One-inch wane on one corner or one-half-inch wane on 
two corners will be permitted; no krots will be permitted in the 
corners of the posts. Knots must not exceed in their largest 
diameter one-fourth the width of the face of the stick in which 
they occur. Ring shakes shall not extend over one-eighth of 
the length of the piece. 

10.—Longitudinal Struts or Girts.—Shall show not less than 75 
per cent heart, measured across the faces or sides anywhere in 
the piece; to be free from knots 114 in. and over in diameter. 

11.—Longitudinal X-Braces, Sash Braces and Sway Braces.— 
Shall show not less than 70 per cent heart on the two faces. 

The differences between the above specifications for bridge 
and trestle timbers and those reported by Committee Q of the 
American Society for Testing Materials are here given: 

GENERAL REQUIREMENTS APPLYING TO BOTH GRADES. 


Committee Q allow dead timber to be used. 
Committee Q have no specification regarding wind. 
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Committee Q allow sawing 'j-in. scant from given size, with 
loss in area of irom 4% to 10% per cent. 

Committee Q permit loose knots except within 4 in. of the 
edge of stringers. 

Committee Q permit knots in the corners of posts. 

GRADE NO. 1. 

Committee Q permit 5 per cent less heart in stringers. 

Committee Q permit knots not over 2% in. in stringers, if not 
within 4 in. of the edge 


GRADE NO. 2. 
Committee Q require no limit to sap. 
Committee Q do not give an alternative wane on two corners 
of stringers. ; 
Committee Q allow knots up to 4 in. in 16-in. sides, and 3 in. 
in 12-in. sides, tor stringers, caps and posts. 


DISCUSSION, 

Prof. Henry S. Jacoby (Cornell University) opened the dis- 
cussion with the statement that the Committee desired to with- 
draw Conclusion No. 1 concerning the adoption of standard 
specifications for bridge and trestle timbers, and desired that 
the work be allowed to go over for another year in view of the 
fact that the Yellow Pine Manufacturers’ Association had 
adopted, with slight modification, the specifications of Committee 
Q of the American Society for Testing Materials and had also 
appointed a committee to investigate the remaining differences. 
He then requested that the differences between the specifications, 
as noted above, be discussed, stating that Grade No. 2 was in- 
tended to cover material for such uses where the question of 
durability is not an important factor. 

Dr. Herman Von Schrenk spoke of the indorsement of the 
specification of the American Society for Testing Materials by 
the Yellow Pine Manufacturers’ Association. He stated that 
the latter association has made some suggestions regarding the 
differences in specifications, mentioned above, and that the atti- 
tude of the Yellow Pine Manufacturers’ Association is shown 
by the following paragraph from a report of its Committee: 

“At present, in making prices on railroad material, manu- 
facturers pay very little attention to the grading rules. If they 
have been shipping the railroad company, knowing the kind of 
material they have been accepting, they base their prices ac- 
cordingly. If they have not been shipping them, they will make 
a lower price to the railroad company, which will inspect the 
stock at the mill, because if the inspector is inclined to be 
technical, they can run the rejected timbers back to the band 
and saw them to something else. I know at our mills we cut 
practically the same kind of timbers on all railroad orders, re- 
gardless of their grading rules, as we find the kind of timbers 
any railroad accepts depends entirely on the inspector. If we 
were required to furnish timbers graded technically on the grad- 
ing rules and specifications of some of the railroad companies, 
we would not take the orders at any price, but we have found 
that some of the railroad companies, with the most rigid grading 
rules, are the most liberal in their inspection. So in our first 
sales to any railroad company, we make it a rule to ship a trial 
car or two before taking a large order, to see how it pleases 
them, or we insist on mill inspection until we can find out just 
what they will expect. So, while it is true that the grades and 
specifications adopted by Committee Q of the American Society 
for Testing Materials are not as rigid as some of the railroad 
companies, it is my opinion that railroad companies buying on 
specifications adopted by this Society will get equally good lum- 
ber as that they would get by buying on their own rigid specifica 
tions.” 

Further, Dr. von Schrenk said that the specifications must be 
such that the inspector can say definitely yes or no, and at the 
seme time be a saw-milling proposition. He added that the 


specifications as submitted by the Committee were such that no 
mill would furnish stringers of that character and that with 
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a few years’ work on the part of the three organizations the 
differences could be harmonized. 

Mr. Hunter McDonald (Nashville, Chattanooga & St. Louis) 
did not think that dead timber should be allowed, saying that, 
while timber deadened only a year or two and left standing 
might not be objectionable, heart wood is effected where the 
timber has been dead long enough to allow the sap to rot. 

Mr. J. P. Snow (Boston & Maine) believes that it would be 
going too far to say that no dead timber should be accepted, 
because certain kinds of kiln timber are satisfactory, but that 
the other requirements should rule out decayed timber, whether 
dead or alive. 

Mr. W. W. Curtis also believed that it was not a question 
whether or not the trees are dead or alive but whether the 
timber is sound or decayed. 

Mr. Walter G. Berg (Lehigh Valley) thought that any vote 
taken on the question of differences should not be mandatory 
but should merely give an expression of the convention's views, 

The President then stated that the Committee should consider 
the action of the convention, but should also be guided by other 
considerations in presenting recommendations next year. 

Dr. W. K. Hatt (Purdue University) stated that timber killed 
by fire was tested some months ago and proved to be as sound 
and tested higher than timber which had not been killed and 
was seasoned in the tree. He thought that the word “live” should 
be omitted from the specifications, using only the word “sound.” 

Mr. R. D. Coombs (Pennsylvania Tunnel & Terminal) said 
that the word “live was inserted to prevent the introduction 
of certain material not distinguishable from good, sound, live 
material. 

Dr. von Schrenk said that if there was a fungous growth on 
a stick he would not consider it sound, but that blue sap was 
not an indication of decayed or unsound timber. In reply toa 
question by Mr. Jacoby on the length of time a tree might be 
dead before being cut and used, he answered anywhere from one 
to fifty years, depending upon the length of time it was cut, 
how it was killed and the conditions under which it stood. 

Mr. O. E. Selby (Big Four) brought up the point that if the 
original life of the tree was 12 years and it stood in the forest 
two years, one-sixth of its life was not available to the pur- 
chaser. 

Mr. R. H. Reid (Lake Shore) thought that the word “live” 
should be used, as it would best cover the requisite conditions. 

The convention decided in favor of the use of dead timber. 

Mr. Reid said that in the case of posts, a reasonable amount 
of wind is not seriously objectionable, but that is somewhat 
objectionable in caps, and more so in stringers. 

Dr. von Schrenk said in regard to the 14-in. scant allowable 
that such practice was in accordance with good manufacturing 
methods, 

The %-in. scant was endorsed by the convention. 

Mr. C. F. Loweth (Chicago, Milwaukee & St. Paul) moved 
that Committee Q be not agreed with, so far as loose knots 
being allowed to be within 4 ins. of the edge of stringers. Motion 
was carried. 

Mr. W. F. Steffens (South & Western) said that knots in 
corners of posts were largely taken care of by the local field 
forces, and that if the posts are so placed that water does entef 
the knots, the knots may be allowed in the corners up to a rea- 
sonable limit. Motion was passed favoring the recommenda- 
tion of Committee Q. 

Mr. Loweth moved that 5 per cent less heart in  stringefs 
should not be allowed, giving the reason that if 80 per cent heart 
only is required for a stringer, it brings 10 per cent on one 
corner or one edge. This motion was defeated. 

Several members expressed opinions to the effect that the 5 
per cent less heart would be better practice. 

Dr. Hatt stated that a 2%-in. knot would not cause failure 
of the stringer. The second recommendation of Committee Q 
under Grade No. 1 was agreeable to the convention, 
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Dr. Hatt then spoke of Grade No. 2, saying that shortleaf pine 
would virtually be eliminated by a 70 per cent specification, and 
that he believed it was a mistake to shut out loblolly pine from 
these specifications. ‘The convention concurred with Committee 
Q in sap allowance for grade No, 2. 

Dr. Hatt next said that Committee Q no longer favored sec- 
ond statement for Grade No. 2. 

REVISED SPECIFICATIONS FOR PILING. 

These specifications were not accepted by the convention and 
will be embodied in the next report. 

Mr. Coombs said that the Committee in looking over the ques- 
tions of specifications for piling took as many railroad specifica- 
tions as it could obtain, and went over the specifications, with 
a view to tabulating the different requirements, and that the 
table, given in the report, is a digest of the general result of 
that tabulation. He added that the sub-committee felt the table 
could be as well expressed in a single descriptive sentence, and 
applied to any kind of timber, because there are very few poinis 
of difference. He desired an expression of opinion from mem- 
bers of the convention as to whether it is preferable to specify 
the size and characteristic of the stock which the specifications 
are intended to obtain, or whether it is better to specify the best 
grade of timber obtainable from a given species of timber. 


STANDARD DEFECTS IN STRUCTURAL TIMBER. 
The following definitions were recommended as additions to 
the list printed in the Manual: 
16.—Ring Shake.—An opening between annual rings. 
17—Through Shake——A shake which extends between two 
faces of a timber. 


WOODEN TRESTLE BRIDGES WITH BALLAST FLOORS. 

The ballast floor of wooden trestle bridges had its inception 
in the desire to secure a longer life than that of the common 
wooden trestle with open deck; to decrease the cost of main- 
tenance; and to obtain on roads bearing a heavy traffic a prac- 
tically unbroken roadbed at points requiring openings under the 
track, where either a poor foundation or the difficulty of obtain- 
ing materials for a permanent structure makes the first cost of 
such a structure prohibitive. 

There are two general types of construction for ballast floor 
wooden trestles; one having the stringers separated and covered 
with plank to retain the ballast, and the other having the string- 
ets so placed as to form a solid floor that shall carry the bal- 
last directly. ‘The distance center to center of bents and the 
number of piles to each bent vary in each type of construction 
according to the standards of the various roads. 

The present standards vary but slightly from first 
adopted, the changes being more in detail than in the general 
designs. Some roads first used the solid floor of packed string- 
ers and later adopted the type with separated stringers. In other 
cases the changes have consisted either in shortening the dis- 
tance center to center of bents, or in increasing the cross-sec- 
tion of the stringers, or both. 

The Committee is of she opinion that the former type of con- 
struction is the better for the following reasons: First, the 
space between the stringers affords a better means of inspection 
of the stringers, which becomes increasingly necessary as the 
trestle nears the end of its life. Second, when repairs, re- 
newals or changes become necessary, they may be made 
more easily and at less cost. 

Ballast floor trestles undoubtedly decrease the danger from fire 
and will probably never catch fire unless it is communicated to 
them at their base, where they are as vulnerable to fire as any 
ither wooden trestle. 

The merits claimed for the ballast floor trestle may be sum- 
marized thus: Long life, small cost of maintenance, practically 
continuous roadbed, easier riding track which may be lined 
ind surfaced by section labor, decreased danger from fire and 


those 


seater safety in case of derailment. 
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The claim relating to long life and small cost of maintenance 
will probably not be sustained unless all of the timbers in the 
trestle are properly treated with an effective preservative. 

The disadvantages of ballast floor trestles to which atten 
tion has been called are the tollowing: Difficulty of obtaining 
properly treated timber, great first cest of construction, possible 
and probable excessive cost of maintenance when the structure 
becomes old, difficult of careful inspection of the vital parts 
of the structure, dificulty of making repairs and renewals and 
their probable excessive cost, and doubt as to the ultimate econ- 
omy of their use. 

DISCUSSION. 

Prof. Jacoby called attention to the great difference in cost 
of similar wooden trestle bridges with ballast floors and noted 
that it depended to a large extent on local conditions. He said 
that no idea could be obtained as to what the cost of renewal 
may involye as none had as yet been renewed. 

Mr. R. Montfort (Louisville & Nashville) spoke of the bal- 
lasted floor trestles on his road, saying that those built in 1876 
were still in good condition and have not required any renewals 
of stringers or piles. 


SAFE UNIT STRESSES FOR TIMBERS USED IN 


TRESTLEFS. 


WOODEN BRIDGES AND 


The report on safe unit stresses was a progress report. Re- 
plies to a circular letter are given as follows; 

(1) Do you distinguish between the unit stress in plain shear 
and for shear in bending, in both cases parallel to the fiber? If 
so, give difference in percentage. 

Percentage affirmative answers...... 6 per cent 
Percentage negative answers........ 94 per cent 

(2) Should safe unit stress for timber be modified on ac- 
count of season checking? If so, to what extent expressed in 
percentage ? 

Percentage affirmative answers......20 per cent 
Percentage negative answers........80 per cent 

(3) Ought decay to be considered in fixing any safe unit 
stress for timber in service? If so, to what extent? 

Percentage affirmative answers......38 per cent 
Percentage negative answers........ 62 per cent 
(9) Since the specifications for steel bridges adopted by the 


association provides for impact by making an addition to the 
static live load stresses, are you in favor of using a similar 
method for wooden truss bridges and trestles? 

Percentage affirmative answers...... 13 per cent 
Percentage negative answers........87 per cent 
PRESERVATION OF STRUCTURAL TIMBER. 

The report on preservation of structural timber is also a 


progress report. 

In conference with the Committee on Ties, it was the unani- 
mous opinion of the members of both sub-committees that in the 
present state of the art, only the creosote treatment of timber 
for bridges and similar sructures should be considered. For 
pile and trestle bridges it is recommended that the treatment 
apart from the piles be confined to ballast floer spans, partly on 
account of the increased danger from fire during the early life 
of treated timber and partly on account of the fact that a suffi- 
cient supply of creosote does not appear to be conveniently avail- 
able at present for the general treatment of all bridge timber. 

Specifications for creosoting Pacific coast piling and timber 
(Atchison, Topeka & Santa Fe) were included as an appendix, 
Standard names for structural timbers and the classification of 
southern vellow pine were also given 

COM MITTFE 

The Committee 1s composed of the following members: Henry 
S. Jacoby, chairman; James Keys, vice-chairman; F. H. Bain- 
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Open vs. Ballast Deck Structures. 

A paper on the subject of “Open vs. Ballast Deck Structures” 
was presented by Mr. A. F. Robinson, bridge engineer, A., T. & 
S. F. Ry., in which is given the distribution of the wheel 
loadings on the various kinds of decks, together with some 
comparisons between open and ballast decks as to cost. 


CONCLUSIONS. 

The comparisons are almost entirely devoted to what may be 
termed “the money side of the case.” They show that roads 
using open deck bridges are having to pay more, per linear foot 
per annum, for them than for ballast deck structures, even 
though the first cost of the open decks may be the lower of the 
two types. These comparisons show that it is best to use bal- 
last deck structures, even though they do not materially reduce 
or absorb the effects of impact. 

Some of the advantages of ballast deck structures, which have 
been designated as “the sentimental side of the case,” are here 
noted. 

(1) Ballast to a large extent absorbs or dissipates and dis- 
tributes the effects of impact in such a manner as to materially 
increase the life of structures. 

(2) Ties will not “bunch” in good stone or gravel ballast 
and this kind of floor gives increased safety in case of derail- 
ment. 

(3) It almost entirely prevents accidental fires that can catch 
from falling coals, thereby rendering insurance unnecessary. 

(4) It gives a more nearly perfect riding track, there being 
no breaks in ballast from beginning to end of a division. 

(5) It gives an increased feeling of safety to the traveling 
public, to the trainmen and operating officials. 

(6) It gives a more stable structure in time of high floods. 

(7) By use of ballast structures we are enabled to use the 
poorer or second grades of timber, thereby tending to reduce 
the great and dangerous drain on our visible supply of first 
grade material. 

In final conclusion the writer believes ballast deck structures 
are advisable from all points of view; they should be used on 
bridges of all kinds, both on main and branch lines. He believes 
the time is not far distant when open deck structures will be 


ancient history. 
Masonry. 


The report of Committee No. 8 on Masonry contained the 
“Specifications for Stone Masonry” (Manual of Recommended 
Practice, page 114) which were submitted for final approval by 
the association. 

Regarding the most economical size or combination of sizes 
for stone to be used in stone concrete, the Committee presented 
the following conclusions : 

Considering plain concrete only, and assuming that the aggre- 
gate will range in size from 4% in. to the maximum named, a 
preference is shown for the following maximum sizes: 

For Foundations, 

For Abutments, 2 in 

For Arch Rings, 1% in. 

For Coping, Bridge Seats and Thin Walls, 1 in. 

On standard designs now in use for masonry culverts, the 
Committee makes the following statement: 

The Committee finds that stone structures of this class are 
rapidly going out of use, and has therefore eliminated them from 
consideration, and confines itself to concrete culverts, plain and 


214 in. 


reinforced. 

The Committee has secured from a number of the principal 
roads of this country and Canada copies of their standard plans 
for concrete culverts up to 20 ft. span, and has arranged the 
data in form for direct comparison. 

The collection of this data and its preparation has been at- 
tended with much difficulty and delay, therefore this portion of 
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the report is not in shape for publication at this time; and as 
this subject does not involve any action on the part of the con- 
vention, being information only, it will appear in a Bulletin after 
the annual meeting. 
COMMITTEE, 
The Committee is composed of the following members: A. O, 
Cunningham, chairman; C. W. Boynton, vice-chairman; W. B. 
Hanlon; W. K. Hatt; H. H. Knowlton; C. H. Moore; W. H. 
Peterson; Job Tuthill; J. W. Schaub; Richard L. Humphrey; 
F. B. Scheetz; G. F. Swain; G. H. Tinker. 


Signs, Fences, Crossings and Cattleguards. 


The report of Committee No. 9 on signs, Fences, Crossings 
and Cattleguards stated that the Committee has no further rec- 
ommendations or conclusions to offer relative to matters pre- 
viously reported on. 

The second subject assigned to the Committee related to 
“Snow fences, snow sheds and other means of preventing snow 
accumulating, and the best methods of clearing tracks and snow 
removal.” A circular letter was sent to railroad companies and 
many replies were received; concerning which the Committee 
makes the following statement : 

A large amount of valuable data has been secured in answer 
to the foregoing circular, but owing to the pressure of other 
matters the Committee has been unable to digest the informa- 
tion obtained in time for presentation to this convention. The 
Committee requests further time in which to complete the re- 
port and suggests that the subject be reassigned for the cur- 
rent vear. 

COMMITTEE, 

The Committee is composed of the following members: W. 
D. Williams, chairman; F. P. Gutelius, vice-chairman; L. G. 
Curtis; Ole Davidson; A. E. Doucet; Paul Hamilton; C. W. 
Pifer; W. A. Wallace; H. F. White. 


Signaling and Interlocking. 


The report of Committee No. 10 on Signaling and I[nterlock- 
ing contains a historical review of the efforts made by various 
railroad companies toward formulating an ideal system of sig- 
naling, a summary of the requirements thus far adopted by the 
association, requisite indications and requisites of installation for 
the various signal systems. 

Mechanical Specifications, Electric Interlocking Specifications 
and Rubber-Covered Wire Specifications, submitted by the vati- 
ous committees to the Railway Signal Association, were all re- 
ferred back to the Committees. In view of the sentiment ex- 
pressed by this association during the past two years that mat- 
ters of this nature should be first acted upon by the Signal Asso- 
ciation, this Committee has deemed it proper to wait for its 
action, and therefore makes no report or recommendations on 
these subjects. 

On Standard Contract, the Committee reports progress, but 
is not yet prepared to present conclusions. 

Conference with Joint Committee of the American Railway 
Association could not be arranged. 

In conference with Committee on Track relative to switch 
stands, the Committee recommended to the chairman of Com 
mittee on Track that action be deferred until other important 
points bearing on the subject of signaling are settled. 

REQUISITES OF INSTALLATION, 

The Requisites of Installation depart from the Standard Coé: 
in six important features: 

(1) A distinctive position is recommended for the cautiot 
indication of the distant signal, in lieu of a special form of am 
displayed in stop position of other signals. 

Present type of home and distant automatic signal is diffict! 
to distinguish at any distance from a two-arm home signal. Th 
shape of the arm is not sufficiently distinctive and colors cant 
be depended upon on steam roads, owing to difficulty of mal 
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tenance. Separate and distinct indications are provided for night 
signaling and we are warranted in adopting a distinctive position 
for the caution indication by day. The angles that the sema- 
phore arm makes with its mast are easier to interpret than the 
colors or shapes of blades. 

To indicate “Stop” by the horizontal position of an arm, 
and to give an entirely different indication, namely, “Caution,” 
by the same position of a slightly differently formed or colored 
arm is illogical. 

(2) Two lights are recommended on every signal in lieu of 
one, two, three, four, or even five lights under present practice. 

Two lights in combination are more readily “picked up” and 
more accurately read than one light. [f more than three lights 
are used the engineman is more or less confused. 

The second light is particularly valuable as a marker. The 
extinguishing of the light when only one is used increases the 
chances of an engineman mistaking a foreign light for his signal. 
It is true that the rules state that the absence of this light re- 
quires a stop, but the particular spot of darkness at which the 
stop should be made is a matter difficult of determination by the 
average runner. The chance of both lights being extinguished 
is practically negligible. 

Further, the extinguishing of one light on the present two- 
light signal makes it appear as a one-light signal. With the 
proposed scheme the absence of a light indicates on the signal 
itself that it is improperly displayed. 

(3) The requisite use of two lights is taken advantage of in 
distinguishing between the different types of signals. 

The Standard Code provides different indications for “Stop 
and proceed signals” and “Stop until authorized to proceed sig- 
nals.” This association has endorsed the requirement that a 
mark of distinction must be made between automatic block sig- 
nals and other home signals. The simplest way to accomplish 
this is the best, and it has_been followed. 

(4) A differentiation is made between signals requiring stop 
until authorized to proceed, stop and proceed, and stop and in- 
vestigate, because the first two have been provided properly and 
necessarily by the Standard Code, and the third one is recog- 
nized in universal practice and should be embodied in the rules 
laid down for the proper conduct of transportation. 

(5) <A differentiation is made between the indication regu- 
lating the approach to another signal and the indication permit- 
ting a train to enter a manual block that is not clear. 

This differentiation of indication is necessary on account of the 
different action required of the engineman in the control of his 
train, 

(6) Adequate approach indications are provided for all high- 
speed signals. 

If high speeds are required they must be safeguarded by pro- 
viding information in time for proper reductions in speed or 
stops, which information must not be misleading and must be 
accurately conveyed under the worst conditions. Traffic by 
this means is also expedited and the dangers arising from main- 
taining schedules in fog, storms, etc., are minimized. 

The reasons for adoption are: 

(1) The advantages resulting from uniformity of signaling 
on the different systems of the country, as follows: 

(a)\ A considerable mileage of track in the country is oper- 
ated jointly by two or more roads and at present if the signal 
practices of the parties to the joint use of tracks are at variance, 
as frequently occurs, the same crews may have to run under 
different systems of signaling on a single run. Under a uniform 
system these crews would have but one system of indications 
to learn, 

(b) Men leaving the employment of one road will not have 
fo unlearn one system of signaling and learn another in order 
‘0 qualify to work upon another road. 

(c) Uniformity of indications will tend to uniformity in a 
considerable portion of the apparatus used, resulting in a de- 
(tease in various manufacturing expenses, and amount of stock 
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to bé carried by manufacturers and railroad, especially at joint- 
ly operated plants, and will result in quicker delivery of material. 

(d) The expense for damage claims should be reduced and a 
better legal status secured to the railroad companies on account 
of less liability to confusion of indications, and on account of 
the system of signaling proposed having the endorsement of gen- 
eral adoption. 


(2) Quicker and more accurate interpretation of signals by 
engineman. 
(3) Indication of diverse functions by the signals themselves, 


instead of by general orders, special orders, etc., thus relieving 
the enginemen’s minds of a burden of detail. 

(4) Classification of indications of the same general mean- 
ing, thus avoiding misunderstanding. 

(5) Information by the aspect of the signal of the improper 
display of an indication. 

The disadvantages of present methods of signaling are felt 
most on roads having the densest traffic and having schedules 
calling for the highest speeds; some roads have adequate signal- 
ing for the service required and the defects are in minor details 
only. 

The Committee wishes to express its opinion that on a large 
percentage of the mileage the signaling has not kept pace with 
other developments in the attainment of uniformity and complete- 
ness, and it presents its report in the hope that its recommenda- 
tions may be carried out for new work and renewals, and that 
gradual replacement of the various methods by the one here 
proposed may be made to the end that traffic may be expedited 
and safeguarded, and that eventually a universal system may 
prevail which will meet present and future requirements. 

CONCLUSIONS. 

The conclusions which were finally recommended to the asso- 
ciation are as follows: 

(1) That the requisite indications (Exhibit No. 1) are ade- 
quate, permit of a uniform system of signaling, are not in con- 
flict with existing systems; and are recommended to the Ameri- 
can Railway Association for approval. 

(2) That the requisites of installation as set forth are prac- 
ticable, form an adequate and proper basis for the design of a 
system of aspects by which the requisite indications may be dis- 
played, provide an excellent means for attaining a uniform, uni- 
versal system of signaling; and are, therefore, indorsed by this 
association and submitted to the American Railway Association 
for such action as may be necessary to enable roads desiring 
to use them to do so with the approval of that association. 

As appendices to this report, the following papers were in- 
cluded: Signal Indications and Aspects, by A. H. Rudd; Some 
Suggestions as to the Selection or Development of a Basis for 
a Correct System of Railway Signaling, by L. R. Clausen; Signal 
Indications and Aspects, by C. C. Anthony. 

DISCUSSION 

Mr. Rudd presented the conclusions, as given above, and 
stated that the Railway Signal Association had approved the 
report by letter ballot, except that the requisite indication No. 4 
was omitted, the vote being 257 against 87. 

In reply to Mr. C. H. Ewing (Philadelphia & Reading) as to 
the meaning of the phrase, “A distinctive position of the arm for 
the caution approach indication,” in connection with the requi- 
sites of installation, Mr. Rudd said the proposition was to use 
a signal in 45 degree position for the distant signal instead of a 
distant signal with fishtail arm in horizontal positon for caution 
and thereby to make the arm distinctive by position instead of 
by form. 

Regarding the use of disc signals, Mr. Rudd replied that all 
these indications can be provided for disc signals but not under 
the requisites of installation submitted, that the idea of the 
Committee was to recommend a uniform system by using 
semaphores alone and that the sentiment was in favor of the 
semaphores which he believed would become the basis for a 
uniform system. 
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SIGNALING AND INTERLOCKING. 


Regarding present practice in the use of disc signals a dis- 
cussion arose as to the elimination of the disc signal from the 
recommendations as to good practice. It was explained that the 
recommendations did not include disc signals because of the 
opinion that for new work and renewals the semaphore should 
-be used, but that the report did not discredit the use of disc 
signals in use at the present time. 

Mr. Ewing brought up the question of the use of detector 
bars, or their equivalent, with only facing point switches at inter- 
locking plants. Mr. Rudd explained that bars, or their equiva- 
lent, should be used on all switches, but that at the present time 
it was not desired to vary from the Standard Code in that re- 
spect. 

Mr. Ewing asked what the adequate approach indication for 
all high speed routes means at a junction on a four-track rail- 
road, where there are several routes, some high speed and some 
not. 

Mr. Rudd replied that an adequate approach indication would 
mean that the distant signal for high speed signals, and under 
requisites of installation the interlocking signal, would be two 
high speed arms and the low speed, that is the high and medium 
speed arm, and the low arms and finally that there would be 
two distarit signal arms, one for high and one for the medium 
speed. 

The discussion next turned to route and speed signaling. That 
route signaling is impracticable on a four or five-track railroad 
was emphasized. The basis of the new system is to tell the 
engineman how fast he is going. 

Mr. Rhea moved the elimination of indication No. 4 from 
Exhibit No. 1. This motion was carried after extended discus- 
sion. In the first place it was noted that indication No. 4 was 
not truly a stop indication and finally that train order signals 
need not be considered in this report. 

Further discussion referred to the number of indications and 
the use of the word “Requisite.” It was explained that some 
roads had as high as 125 aspects now and that the word, “Requi- 
site,’ meant in this case that the indications to cover existing 
conditions were necessary. 

The report was adopted as a whole, including the conclusions, 
but will not be published in the “Manual” until action is taken 
on it by the American Railway Association. 

COM MITTEE, 

The Committze is composed of the following members: A. H. 
Rudd, chairman; L. R. Clausen, vice-chairman; Azel Ames,.Jr.; 
C. C. Anthony; H. S. Balliet; Chas. A. Dunham; G. E. Ellis; 
M. H. Hovey; J. C. Mock; F. P. Patenall; J. A. Peabody; Frank 
Rhea: W. B. Scott: Thos. S. Stevens: J. E. Taussig; H. H. 
Temple: H. M. Waite; Edwin F. Wendt. 

Records, Reports and Accounts. 

The renort of Committee 11 on Records, Reports and Ac- 
counts contains a review of the subjects of Right-of-Way and 
Track Maps and Individual Ledger Accounts. Three blank 


submitted: Form M. W. 1020, Monthly Progress 


forms are 
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Statement of Expenditures; Form M. W. 1014, Standard 
Method for recording the Cost of Individual Pieces of Work; 
and Form M. W. 1017, a suggested substitute for the Estimate 
Form shown in the Manual of 1907. 

CONCLUSIONS. 

The conclusions, as amended and adopted by the association, 
are given as follows: 

RIGHT-OF-WAY MAPS. 

Definition: “Right-of-Way Map.—A plat representing the 
actual location and dimensions of all property, rights o1 fran- 
chises that are owned or controlled by a railroad company.” 

(1) Right-of-way maps should show the state, county, town- 
ship, town or city; the right-of-way alinement complete, with 
particular reference to short or long stations; the station plusses 
of the crossing of all important land or property lines and 
streets, with the distance to ali permanent land or street corners, 
The angles which the center line of the road makes with prop- 
erty lines; the number of the right-of-way sheet; the points of 
the compass; the scale and date of the map; the boundaries of 
the several parts of the land owned by the company, and the 
width of the right-of-way, particularly at those points where 
the widths change; any additions, or subdivisions of towns or 
cities, with numbers and sizes of lets and blocks, and names of 
streets. It should also show all main tracks, sidetracks and 
structures that were built in connection with the original con- 
struction of the road; the exact location of all crossings of 
steam, electric or other roads. 

(2) On or near each part of the land on the right-hand side 
of each map should be shown the deed custodian’s number ; the 
date of grantor and grantee, reference to mileposts, kind of 
instrument, date and book and page where recorded. This also 
includes reference to leases, franchises, ordinances and _ grants 
concerning the use of land. 

(3) The original right-of-way map should be traced, and the 
tracing filed away for a permanent record of the conditions 
existing at the time the railroad was completed. The map from 
which this tracing is made should be corrected from time to 
time as changes as made in important tracks and _ structures, 
which are of value as reference to the right-of-way boundaries, 
as well as any transfers of property made to and from the rail- 
road company. 

(4) The property of adjacent railroads or of subsidiary and 
associated companies should be shown in different colors. 

(5) It is important to show on the original right-of-way map 
a profile of the same horizontal scale and of the same station 
numbers as the map and of suitable vertical scale, which profile 
should show the original subgrade, the location, character and 
size of opening of each bridge, waterway or under-crossings, 
and the original surface of the ground. 

(6) In regard to the scale, size and methods of filing maps, 
it is not considered advisable to make a definite recommendation 
as to the scale of such maps, because of the different conditions 
that require greater or less detail. It is suggested, however, 
that a range of from 50 ft. to the inch to 400 ft. to the inch 
should: cover all possible conditions, except, possibly, in unde- 
veloped portions of the country, where a smaller scale could be 
used. 

TRACK MAPS. 

Definition: “Track Map—A map used primarily for show- 
ing existing physical conditions, including tracks, bridges, build- 
ings, water service and mains, leases, station facilties and other 
physical and operating features.” 

(1) Track maps should show all physical conditions, pet 
taining to the construction and operation of the railroad and the 
limits of the right of way without reference to title or ownet 
ship. They should show all main and side tracks and_theit 
alignment, distance between them, capacity in cars; all buildings 
upon the right-of-way and adjacent thereto, dimensions and 
character thereof and location with reference to main or side 
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tracks; bridges, culverts, water stations, coaling plants, turn- 
tables, shop buildings, water mains, conduits; all wire lines and 
supports, fences, street car and other railroad crossings, and 
the angle they make with the railroad track; sewers, signals of 
all kinds and all physical conditions on the property. Important 
structures on such maps should be located by chainage numbers 
and plusses. 

(2) They should be corrected whenever any changes are 
made in any of the features shown thereon. 

(3) It is recommended that a scale of 100 ft. to the inch be 
used for such maps, except in territories of large industrial de- 
velopment, where varying scales may be used to suit the local 
conditions. 

(4) The map should show very plainly the scale, original 
date and date corrected. 

(5) The conventional signs adopted by the association should 
be used where possible and convenient. 

INDIVIDUAL LEDGER ACCOUNTS. 

The forms M. W. 1020 and M. W. 1017 were adopted. without 
change and form M. W. 1014 was adopted with the addition 
of title, “Record and Cost of Work.” 

COMMITTEE, 

The Committee is composed of the following members: H. 
R. Safford, chairman; J. B. Austin, Jr., vice-chairman; W. 
Archer; Edward Gray; Henry Lehn: A. W. Newton; J. E. 
Schwitzer; V. D. Simar; R. C. St. John; J. E. Turk; E. K. 
Woodward. 


Uniform Rules, Organization, Titles, Etc. 

The report of Committee No. 12 on Uniform Rules, Etc., con- 
tains a set of rules governing Supervisors of Signals. The Com- 
mittee did not deem it necessary te revise the rules heretofore 
adopted for Supervisor of Track and Structures. The rules, 
as submitted, were adopted by the association. 

RULES GOVERNING SUPERVISORS OF SIGNALS. 

(1) They shall report to and receive instructions from the 
(To be filled in by each road). 

(2) They shall be responsible for the safe condition and 
proper maintenance of all signals and interlocking plants in 
their districts. They must inform themselves of the condition 
of signals and interlocking plants, make necessary repairs of such 
defects as may endanger or delay the movement of trains, and 
promptly report defective condition to (Title). 

(3) They shall employ, in the discharge of their work, such 
men as are necessary for carrying out the duties for which 
they are responsible. 

(4) They must know that all foremen are provided with all 
tules, circulars, forms, and special instructions pertaining to 
their duties, and that they fully understand and comply with 
the same. 

(5) They must see that all foremen are familiar with the 
rules in regard to train signals and flagging, and that they fully 
understand and comply with the same. 

(6) They must know that all foremen are supplied with 
tools and material necessary for the efficient performance of their 
duties and must see that they are properly cared for and used. 

(7) They shall conform to the prescribed standards and 
plans in the execution of the work under their charge. 

(8) They shall not permit experimental trials of appliances 
or devices not standard with the company, nor give out informa- 
tion of the results of any trial, except by proper authority. 

(9) They shall keep general oversight of all work performed 
in their districts by contractors or others who do not come 
under their direct charge, and see that nothing is done by them 
that will interfere with the safety of track or movement of 
trains, 

(10) They must make frequent inspections of all signals 
and interlocking plants in their districts and have necessary re- 
pairs made as promptly as conditions require. 


‘ing boilers. 
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CONCLUSIONS. 

Mr. Wendt (Pittsburg & Lake Erie) asked the Committee if 
they had considered a rule prescribing the responsibility of the 
supervisor of signals in the proper maintenance of switch points 
in connection with the throwing of signals and also a rule re- 
ferring to the maintenance of insulated joints. 

In reply Mr. R. C. Barnard (Pennsylvania Lines) said that 
these two questions had not been considered, but thought that 
they were pertinent questions and would be proper subjects for 
consideration in the next report. 

COMMITTEE, 

The Committee is composed of the following members: R. C. 
Barnard, chairman; J. H. Abbott, vice-chairman; C. C. Anthony; 
Robert Bell; C. N. Kalk; F. L. Nicholson; J. O. Osgood; J. C. 
Mock; J. A. Peabody; G. H. Webb, and C. A Wilson 


Water Service. 

The report of Committee No. 13 on Water Service contains 
revised conclusions adopted by the association on the “Quality of 
Water, with Methods of Treatment and Results Obtained There- 
from.” 

CONCLUSIONS. 

The conclusions as adopted will supersede the material given 
in the Manual, edition of 1907, page 237. 

(1) In locating water stations along a railroad, an investiga- 
tion should be made of all the available water supplies, and care 
should be taken to avoid the use of poor water, or to curtail its 
use as much as possible. 

(2) Most water used in locomotive boilers contains scale- 
forming matter in solution or suspension, causing much trouble 
and expense in operating and maintaining locomotives. 

(3) Hard water can be softened before it is put into locomo- 
tive boilers by treating it with chemicals. 

(4) Water whose hardness is due to carbonates of lime and 
magnesia can be softened at a moderate expense for chemicals 
by the use of lime alone, without adding any soluble salts to the 
softened water. 

(5) Water whose hardness is due to sulphate of lime and 
magnesia can be softened, but at a greater expense, by the usc 
of soda ash, a more expensive chemical. In this case soluble 
sulphate of soda will be added to the softened water, increasing 
the tendency to foam. 

(6) The mechanical methods of modern water-softeners are 
new and differ widely, but consist of two general types, the con- 
tinuous and the intermittent. 

(7) At stations where hard water is used, special study should 
be made relative to the economical value of treating the water. 
and the method best adopted to meet the conditions. 

(8) The cost of installing a water-softening plant varies 
according to the capacity of the plant, its type, cost of material 
and labor in its locality, and other local conditions. 

(9) The cost of operating a water-softening plant varies ac- 
cording to the efficiency of the water-softening apparatus and 
the cost of lime and soda ash, or other chemicals available for 
softening water, in its locality. 

(10) The cost of chemicals required to soften waters varies 
according to the quantity of hardening matter in the water, and 
also its composition. 

(11) The benefits derived from water-softening plants are: 
Fewer boiler failures due to leaking. Longer life of flues and 

Reduced cost of labor for repairing and wash- 
Increased locomotive mileage between shoppings. 


firebox sheets. 


Decreased number of locomotives required to perform the same 
service. Less expense in cost of overtime and delays. 

(12) The removal of the sulphates of lime and magnesia is 
of greater value than the removal of the carbonates alone, as the 
carbonates of magnesia, without the presence of the sulphates 
of lime or magnesia, do not form hard scale, but are precipi- 
tated in the boiler as soft scale and mud. 








80 RAILWAY ENGINEERING AND MAINTENANCE OF WAY 








(13) The greatest disadvantage in treating water is the in- 
creased tendency to foam, due to the reaction of soda ash on 
the sulphates of lime and magnesia. 

COM MITTEE 

The Committee is composed of the following members: A. K. 
Shurtleff, chairman; W. P. Boright; J. L. Campbell; John P. 
Congdon; J. P. Hallihan; E. N. Layfield; C. A. Morse; John 
P. Ramsey; C. L. Ransom; G. J. Ray; O. E. Selby; M. H. 
Wickhorst. 

Yards and Terminals. 

The report of Committee No. 14 on Yards and Terminals deals 
with the following subjects: Freight Yards for Hump Switch- 
ing; Track Scales; Conveying Car Riders in Hump Yards; Yard 
Lighting; Freight Transfer Stations; Railway Freight Houses 
and Warehouses, and Freight Handling Machinery. 

The following material is also included in the report: Plans 
and profiles of a number of gravity switching yards; plan of 
entrance to classification yard, with double ladders; plans of 
freight transfer stations: illustrations of freight conveying ma- 
chinery in use at ocean terminals; tables giving car capacities 
of freight yards on the Pennsylvania Lines; track scales in 
freight yards on various railways; methods adopted for weighing 
cars, and descriptions of railway freight houses and _ ware- 
houses at Newark, N. J., and Pittsburg, Pa. 

CONCLUSIONS. 

The conclusions, as amended and adopted by the convention, 
are given as follows: 

HUMP YARDS. 

(1) Hump yards should consist of receiving, classification, 
and departure tracks, in consecutive order. 

(2) <A hump yard is a desirable form of yard for receiving, 
classifying, and making up trains, because cars can be handled 
through it faster and at less cost than through any other form 
of yard. 

(3) Receiving tracks should be of sufficient length to hold 
maximum trains of the various classes handled. 

(4) Receiving tracks should be sufficient in number to hold 
a number of trains arriving in quick succession. The number will 
depend on the amount and character of traffic handled, and upon 
the relative location of the yard with respect to the other 
yards and connections. 

(5) If it is possible the grades of the receiving tracks should 
be such that one engine can push the maximum train over the 
hump. ; 

(6) No definite recommendation can be made as to length 
or number of classification tracks except that when they are 
to be used as departure tracks, they should be long enough to 
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hold full trains, and that when conditions permit, there should 
be as many of them as can be used to advantage to avoid sub- 
sequent classification and consequent delay. 

(7) Departure tracks should be full train length and of suffi 
cient number to provide ample standing room for trains while 
being tested for air, and while waiting for engines. 

(8) An air brake testing plant should be provided in the 
receiving and the departure yards; the tracks should be piped, 
and sufficient outlets furnished with hose to test air brakes on 
all outgoing trains, 

(9) To secure the greatest possible efficiency or to so con- 
struct a hump that the greatest number of cuts of cars may be 
classified over it, the steepest of the grade should be reached 
in the least available distance after passing the summit, and the 
grade or fall should provide sufficient momentum to carry all 
cars to lower ends of classification tracks. 

(10) Where cars to be classified aré largely empty or light, 
and the scale is on the hump, grades are recommended for aver- 
age conditions as follows: 

The summit of the hump should be reached by vertical curves 
with radius of about 1,500 ft. that raise the grade about one 
foot in a distance of 60 ft. The curve over the summit to be 
continued on the descending grade a distance of about 30 ft. 
to join a grade not exceeding 2 per cent for a distance not 
exceeding 60 ft. Thence descending by a vertical curve with 
radius of about 2,000 ft. a distance of 40 ft.; thence descending 
on a grade of 4 per cent a distance of 50 ft.; thence descending 
by a vertical curve with radius of about 5,000 ft. a distance of 
about 155 ft. to join a grade of 1 per cent at the heads of the 
ladder tracks. Thence down through ladder tracks and _ turn- 
outs, 1 per cent; thence down through classification tracks, 05 
per cent. 

(11) Where cars to be classified are largely heavy or loaded 
and the scale is on the hump the same grades are recommended 
for use over the hump as for light cars, but as the proportion 
of light cars diminishes the length of the grade of 4 per cent 
may be reduced. 

It is recommended, however, that the length of the 4 per cent 
grade be at least 25 ft.; that the grade of the ladder tracks be 
at least 0.8 per cent, and that the grade of classification tracks 
be at least 0.4 per cent, where conditions permit. 

(12) Where traffic or climatic conditions require the sum- 
mit of a hump may be made higher in the winter and restored 
when the increased height is not needed. 

(13) When required by traffic conditions a track scale not 
exceeding 60 ft. in length should be located at such a distance 
from the summit of the hump that when cars to be weighed 
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PLAN AND PROFILE OF YARD HAVING SEPARATE HUMPS FOR SUMMER AND WINTER USE. 


reach the scale they will be properly spaced from following 
cars and will be running slowly enough to easily secure correct 
weights. The grade over the scale should not exceed 2 per 
cent. 

(14) For average conditions it is recommended that No. 8 
frog be the sharpest used in classification yards. 

YARD LIGHTING. 

(1) For yard lighting the use of arc lamps of 2,000 candle- 
power is recommended. 

(2) For lighting hump and ladder tracks the lamps should 
be spaced 140 to 150 ft. apart and hung 28 ft. (or more) above 
the tracks. 

(3) For lighting body tracks, the spacing should be such that 
cars will be clearly visible. 

FREIGHT TRANSFER STATIONS. 

(1) Freight transfer stations should be located at points 
where traffic converges, or diverges, or both, and where neces- 
sity exists for its consolidation or separation. 

(2) The installation should provide for the greatest possible 
economy of operation both as to time and cost of handling. 

(3) Where fixed platforms are used, they should be covered, 
and it is recommended that the width under ordinary conditions 
be not more than 24 ft., and that the tracks on either side be 
built in pairs. If greater facilities are required, additional 
platforms 8 ft. in width may be provided outside of the first two 
tracks and additional tracks placed outside of them. The width 
of these additional platforms may be 8 ft. if without roofs, or 
12 if covered by roofs supported by a line of posts in the 
middle. 

DISCUSSION. 

Mr. Frank Rhea (Pennsylvania Lines) recited an experience 
which convinced him that an air brake testing plant should be 
used for the receiving even more than for the departure yards. 
A master mechanic desired to have the plant connected up with 
the receiving tracks and his recommendation finally prevailed. 
About 90 per cent of the work is done in the receiving yard and, 
since the testing plant has been put in, there has not been an 
injury of any character in the receiving yard. His motion to 
amend Conclusion No. 8 by adding receiving yards was passed. 

Mr. F. S. Stevens (Philadelphia & Reading) said before the 
motion was passed that he did not think the testing plant should 
be done away with in the departure yard, but at the present 
time both should be maintained. 

Mr. Stevens explained that the advantage of having the slight 
rise in the grade nearer the summit of the hump is to bunch 
the cars automatically to prevent the slack running out if the 
ram engine has to stop. 

A discussion followed as to the location of the scales with 
tegard to the summit of the hump. Mr. Stevens stated that the 





upper end of scales should be not less than 30 ft. from the sum- 
mit with a scale of about 60 ft. length and that this would 
allow cars to be classified at the rate of 7 or 8 per minute, 
the cars leaving the scale at a speed of about 6% miles per hour. 

In Conclusion No. 13 the words “(30 to 40 ft. is recom- 
mended)” were eliminated. Mr. J. P. Cummings (Chicago, 
Burlington & Quincy) thought the scales should be at least 90 
ft. from the summit in order to provide for the switch between 
the dead rail and the scale rail. 

In regard to the use of a No. 8 frog instead of a No. 9, as 
the sharpest used in classification yards, Mr. Stevens said that a 
No. 8 frog takes less room and turns more angles than a No. 
9 frog, costs less money and will do the work as well. 

Messrs. W. C Cushing and H. J. Pfeifer said that they were 
using No. 7 frogs successfully. 

Mr. Ewing desired to know how the Committee reached the 
conclusion that 1,200 cars classified in 24 hours should be the 
minimum limit for a hump yard. In reply, Mr. Pfeifer said this 
discovering weakness or defects, of ascertaining the amount 
suggestion was introducea as a measure of economy because a 
large switching crew is necessary and no other kind of yard 
work would require a crew of such magnitude. 

COM MITTEE. 

The Committee is composed of the following members: F. S. 
Stevens, chairman; E. FE. R. Tratman, vice-chairman; E. P. 
Dawley; A. C. Everham; A. P. Greensfelder; F. G. Jonah; Paul 
Jones: B. H. Mann; J. D. Mason; A. Montzheimer; G. F. 
Morse; H. J. Pfeifer; M. E. Shire 


Iron and Steel Structures. 


The repert of Committee No. 15 on Iron and Steel Struc- 
tures embodies a discussion of Inspection, Reports and Rec- 
ords of Bridges and Classification of Bridges as to Safe Car- 
rying Capacity. 

INSPECTION, REPORTS ANN RECORDS OF BRIDGES. 

At the suggestion of the chairman of the Committee the 
report on this subject was referred back to the Committee for 
further consideration. 

INSPECTION. 

Inspections of bridges should be made with the object of 
and rate of deterioration, the general physical condition, safety 
under traffic and the necessity for repairs, reinforcements and 
renewals. 

The frequency of the inspections should depend upon the 
character of the bridge, its location, strength and physical 
condition. A thorough annual inspection by a competent in- 
spector may suffice for many cases where the bridges have 
been properly constructed and are not overloaded. On the 
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other hand, a daily inspection may be necessary in order to 
observe with sufficient promptness damage which may be 
caused by an accidental blow. 

3etween these two extremes there are many reasons for 
making inspections of more or less thoroughness and fre- 
quency, and your Committee recommends the following 
scheme, which is consistent with good practice and is adapt- 
able to either the divisional or departmental system of mainte- 
nance: 

(1) Daily, by trackmen, who, in connection with the inspec- 
tion of track, shall examine every bridge, with the object of 
discovering any change in condition or movement of super- 
or substructure, damage from drift, high water, falling objects, 
broken or loosely hanging bars or members, broken or badly 
damaged ties, mising bolts or nuts. 

(2) Monthly, by competent bridgemen, who shall examine 
every member and every part of the super- and substructure 
ot every bridge whose inspection is not governed by Article 3, 
with the object of detecting cracks, wear of parts, loose bars 
or members, loose rivets, excessive deterioration, crushing or 
breaking of the masonry, scouring or undermining of founda- 
tions and any defects whatsoever. They shall carefully observe 
the action of the structure under traffic, with the object of 
detecting any new, unusual or excessive motion. 

(3) Quarterly, by competent bridgemen, who shall inspect, 
in the manner and with the object as defined in Article 2, those 
good and substantial bridges which shall be particularly des- 
ignated by the proper officer. 

(4) Annually, by an experienced bridge inspector, who shall 
with thoroughness examine in detail the condition of every 
part of the super- and substructures. The object of this in- 
spection is to obtain a check on the monthly and quarterly 
inspections, a report on the extent of defects, deterioration, 
motion, ete., from which may be determined the degree of 
safety of the structures, the necessity for repairs and extent 
of strengthening and renewals required. 

(5) Annually, by the authorities in charge of bridges for the 
purpose of officially deciding the extent of reinforcing, re- 
newals or traffic restrictions which must be made during the 
following year. 

(6) In addition to the foregoing, the following special in- 
spections should be made, as occasion may require: 

(a) Of all structures which are severely strained or show 
signs of distress under traffic. 

(b) Of all substructures which show signs of movement, 
until the movement ceases. or the conditions causing it have 
been remedied. 

(c) After heavy freshets for evidence of damage to super- 
structures by drift and to substructures by scour. 

(d) By the Engineering Department whenever a structure 
is reported as requiring “extensive” repairs or renewals. 


REPORTS. 


Inspectors should be furnished with a list of the bridges 
they are to inspect, and instructed as to which require special 
watching and which may be inspected quarterly. 

Reports should be made on printed forms, preferably bound 
into books of convenient pocket size, perforated in such a 
manner as to permit duplicate entries on the stub, in order 
that when the detached sheets are transmitted, the inspectors 
will have a record of their reports. Instructions governing 
the inspectors’ duties should be printed in each book of forms. 
The forms in use by the Boston & Maine, the Maine Central, 
the Frisco System and the Oregon Short Line, all of which 
are shown in Bulletin No. 81 and in Vol. 8 of the Proceedings, 
are suggested as being suitable for the purpose, as are also the 
forms on pp. 188, 190, 192 and 193 of the 1907 Manual. 

The following reports are recommended: 

(1) It is not necessary for trackmen to make reports unless 
something wrong is discovered, in which case the proper au- 
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thorities should be immediately notified, in order that neces. 
sary measures may be taken to insure the safety of the bridge. 

(2) Bridgemen making monthly and quarterly inspections 
should report on each structure each time examined. These 
reports should cover briefly all. the items outlined in Article 
2, under the heading of Inspection, as well as any other items 
shown on the printed forms. 

(3) The annual report, by experienced bridge inspectors, 
should be complete in detail, as it will form the basis from 
which will be determined the degree of safety of the struc- 
tures, the necessity for repairs and the extent of strengthening 
and renewals required. 

(4) In addition to the foregoing, reports should be made 
of all special inspections. 


RECORDS. 


This subject, as herein considered, pertains to the informa- 
tion which should be compiled, systematically arranged, and 
filed in such a manner that a complete history of the structure 
will be readily accessible at all times. These records do not 
necessarily refer to accounts and matters of interest to the 
Auditing Department,:which is the ultimate object of the work 
being done by Committee No. XI. 

Bridge records on file in the office of the officer having 
charge of bridges should include the following: 

(1) General drawings of bridge sites, showing alignment of 
tracks, span lengths, skews, etc., with all necessary profiles, 
When the structure is over a stream, the profile of the river 
bottom should be revised from time to time, to show the rate 
of scour and condition of fcundations. 

(2) Set of strain sheets and detail drawings of the super- 
structures, preferably on tracing cloth. 

(3) Detail drawings of the substructures as actually built, 
showing all information relating to the foundations. 

(4) Copies of all specifications, contracts, tests of material 
and inspector’s shop and mill reports. 

(5) Records of all repairs, repainting, renewal of ties, ete. 

(6) Copies of the annual inspection reports. kept up to date 
by frequent revisions. 

(7) Tabulated statement of all clearances. covering the traffic 
through, under or over the structure. 

(8) Copies of all documents relating to the work, such as 
speciai legislative acts, licenses, findings and awards of com- 
missions, agreements relating to the sharing of cost of con- 
struction, maintenance, etc. 

(9) Complete calculations and schedules, showing classifica- 
tion of the bridges as to their safe carrying capacity. 

(10) For convenience of reference in the office, it is advis- 
able to make a synopsis of the above information on cards or 
loose sheets. This should include— 

(a) Name and location of the structure. 

(b) Character of crossing. 

(c) Spans, skew, height above rail, clearances, high-water 
mark, number and alignment of tracks. 

(d) Brief description of the super- and substructure. 

(e) Specifications under which structure was built. 

(f) Quality of materials. 

(gz) Date of building and name of builder. 

(h) Details of timbering. 

(i) Abstracts of inspection reports. 

(j) Records of painting and repairs. 

(11) In addition to the above, each division officer and in- 
spector should have a list containing every bridge coming un- 
der his supervision, and copies of all inspection reports per- 
taining thereto. 

CLASSIFICATION OF BRIDGES AS TO SAFE CARRYING CAPACITY. 

The subject of Classification of Bridges has been subdivided 
into (1) carrying capacity, and (2) classification for operating 
purposes. The conclusions, as amended and adopted by the 
convention, are given as follows: 
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CARRYING CAPACITY. 

(1) The carrying capacity of a bridge is here understood to 
mean the heaviest moving loads which may be operated over 
it in regular service for a limited time without subjecting it 
to such severe strains, motion or wear of parts as to seriously 
impair its safety and serviceability. 

(2) The carrying capacity of any bridge will depend upon 
a large number of controlling factors, all of which must be 
taken into consideration. Some of these factors are design, 
material, workmanship, speed, strains, behavior, physical con- 
dition and the possibility of maintaining falsework for a con- 
siderable time should the bridge show distress under increased 
loading. ‘ 

(3) A railroad bridge which has been constructed in ac- 
cordance with a specification which provides for strength, de- 
sign, material and workmanship at least equal to the standard 
of the American Railway Engineering and Maintenance of 
Way Association specifications will, when in good condition, 
carry for a limited period a loading in excess of that for which 
it was originally designed. The bridge, however, will be sub- 
jected to a greater amount of motion and wear of parts, have 
a lower margin of safety, less efficiency and a shorter life. 

(4) When the span is less than 200 ft., all controlling fac- 
tors given in Article 2 good, the mathematical analysis made 
in accordance with the American Railway Engineering and 
Maintenance of Way Association specifications of 1906, using 
full specification allowances for impacts for regular service 
fast speed and one-half of these impact allowances for speeds 
not exceeding 15 miles an hour, then, so long as the control- 
ling factors remain good, unit strains in tension to the extent 
of 26,000 Ibs. in structural open-hearth steel and 22,000 Ibs. in 
wrought iron, will not, in themselves, be sufficient justifica- 
tion for suspending traffic or condemning the structure. 

(5) When the controlling factors as outlined in Article 2 
are not good, the limiting strains or capacities cannot be de- 
termined by any general rule, as they are questions of actual 
conditions, judgment and experience, supplemented by a close 
watch on the structure in service. 

(6) It is of the utmost importance that the carrying capac- 
ity of a bridge be determined only by a bridge engineer of 
sound judgment and experience in similar questions, and the 
foregoing conclusions are based upon this assumption. 


CLASSIFICATION FOR OPERATING PURPOSES. 


Bridges should be classified for operating purposes accord- 
ing to their efficiencies under a loading of the type outlined in 
in the American Railway Engineering and Maintenance of 
Way Association specifications. The efficiencies should be in- 
dicated by figures representing either the total weight or driv- 
ing axle weight of the heaviest permissible engine of the speci- 
fication type, and these figures should be placed on the map 
of the railroad in such a manner as to show at a glance the 
capacity of the weakest structure on the main line, branches 
and engine districts. A schedule on this map will give the 
service classes of engines and cars whose operation is per- 
mitted by the stated efficiencies. Notes on the map will indi- 
cate restrictions as to speed and double-headers, and, in order 
that these notes may not be overlooked an asterisk may be 
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placed after the: number indicating the efficiency on that sec- 
tion of the road where there are restrictions as to double- 
headers and speed. 
The accompanying map illustrates briefly the above scheme. 
Schedule showing heaviest equipment of each service class 
which may be operated when the bridge efficiency is as stated: 








Efficiency. Service Class.——— 
225 A250 B240 C130 D220 
180 A200 B190 C180 D170 
135 A150 B140 C130 D120 


The figures denote weight in 1,000 Ibs. of engine, exclusive 
of tender. 

*Speed restriction: Ten miles on Bridge 23 at Pittsburg. 

*Double Headers: No restriction except 

(Note.—If preferred, the efficiency may be indicated by the 
driving axle-load in accordance with Cooper's series, instead 
of by the weight as above shown.) 





IMPACT TESTS. 

The convention of 1907 by vote authorized the inauguration 
of a series of experiments to determine the effect of moving 
loads on railroad bridges, and the Committee on Iron and 
Steel Structurés was entrusted with the work of conducting 
the tests. A fund was provided to defray the expenses of 
making the experiments, and the work commenced during the 
summer of 1907. 

A sub-committee, composed of Prof. F. E. Turneaure, Uni- 
versity of Wisconsin: C. H. Cartlidge. bridge engineer, Bur- 


‘lington Railway System: and Prof. C. L. Crandall, of Cornell 


University, were appointed to take charge of the work. 

Twelve instruments were constructed at the shops of the 
University of Wisconsin, with which the experiments were 
made. The first tests of bridges were made on the Illinois 
Central Railroad; subsequent tests were made on the Chicago, 
Burlington & Quincy: Chicago. Milwaukee & St. Paul: Chi- 
cago, Rock Island & Pacific. and New York, Chicago & St. 
Louis Railways. 

The results of the tests made during the past season are 
embodied in a preliminary report, published in Bulletin 97, 
pp. 13-25. The experiments will be resumed during the sum- 
mer of the present year. 

DISCUSSION, 

Prof. C. L. Crandall (Cornell University) in speaking of the 
impact tests said that the results had been fairly consistent 
and had given impact effects running up in one or two cases 
to over 100 per cent. He also said that the feeling of the 
Committee was in favor of extending the tests to take in 
trusses and girders with ballasted floors and that the results 
will not be analyzed until more data are obtained. 

Mr. J. E. Greiner (Baltimore & Ohio) stated in the report 
the unit stresses are based upon the assumption that impacts 
are to be taken care of in the enlarged stresses which accounts 
for the apparently high unit stresses mentioned. 

Mr. Selby (Big Four) asked the Committee if the terms, 
“Suspending traffic or condemning the structures.” applied to 
full speed and if a structure would he allowed to remain in 
service at unlimited speed where the analysis showed the unit 
stresses mentioned in conclusion No. 4, or if a slow order 
would be put on the bridge. 

Mr. Greiner replied that each structure had to be consid- 
ered separately by the engineer in charge and that generally 
the unit stresses mentioned should not cause alarm, but closer 
inspection. 

Mr. Ewing (Philadelphia & Reading) proposed that conclu- 
sion 4 be amended to read, “And one-half of these impact 
allowances for speeds not exceeding 15 miles per hour.” This 
was accepted by the Committee and incorporated in the con- 
clusion as printed. 

Mr. A. J. Himes (New York, Chicago & St. Louis) stated 
the Committee had purposely refrained from giving a definite 
percentage of overload to be used in any and all cases by 
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operating officials on account of the variation in quality and 
character of material and variation in design and details. He 
added that it is entirely wrong for an engineer to base his 
recommendation un the examination of a strain sheet at the 
office, but that the final conclusion should be written by a 
man familiar with ‘he bridge as it exists in the field and ex- 
perienced in the service of such bridges. 

The length of flat spots on wheels was discussed at some 
length. Due to the increase in car wheel loads particularly, 
the reduction of the allowable limit of 2% ins. for flat spots 
will be considered. 

Prof. Benjamin (Purdue University) said that Mr. A. J. 
Himes had submitted the matter of making experiments to 
determine the impact of flat spots and he had prepared sketches 


and specifications of an apparatus for that purpose, which 


were submitted at the convention. 

The President then stated that the whole question is in 
progress form and that the report of the sub-committee was 
so received for the information of the convention. He hoped 
that the tests would be made, preferably at Purdue. 

COM MITTEE. 

The Committee is composed of the following members: 
J. E. Greiner, chairman; C. F. Loweth, vice-chairman; M. F. 
Brown; C. H. Cartlidge; C. L. Crandall; B. W. Guppy; A. J. 
Himes; Chas. M. Mills; A. D. Page; C. D. Purdon; A. F. Rob- 
inson; C. C. Schneider; J. P. Snow; F. E. Turneaure; J. R. 
Worcester. 

Economics of Railway Location. 

The report of Committee No. 16 on Economics of Railway 
Location consisted merely in outlining the plan to be followed 
throughout the next year. The Committee has been divided 
into two sections. The eastern section has specially under 
consideration: 

(1) The value in pounds per ton used respectively by rail- 
‘way engineers in calculating resistance on a level tangent. 

(2) Whether the figure is based upon or influenced by any 
independent experimental work. 

3) Whether any experiments have been made in _ recent 
years which confirm or modify the commonly accepted value 
of 0.04 per cent per degree of curve as the rate of compensa- 
tion for curvature. 

(4) The results of experimental data indicating the effect of 
curvature of various degrees on the wear of rails. 

The special features of the work under consideration by the 
western section are as follows: 

(1) The most economical minimum grade on which trains 
can be operated, so that it may become a line of greatest pos- 
sible capacity. 

(2) How starting, rolling, flange and other resistances be- 
yond that of gravity can be reduced. 

(3) The economical results that may be obtained 
creasing the proportion of net to empty tonnage, more es- 
pecially on the lower grades. 

COM MITTEE. 

The Committee is composed of the following 
W. McNab, chairman; W. L. Darling, vice-chairman; A. C. 
Dennis; Lewis Kingman; W. B. Storey, Jr.; F. L. Stuart; W. 
D. Taylor; W. L. Webb: W. F. Tye: C. Frank Allen; R. N. 
Begien; J. B. Berry; V. G. Bogue; J. F. Burns; Chas. S. 
Churchill; W. W. Colpitts; W. E. Dauchy. 


by, in- 


members: 


Exhibits at Convention. 

The Road and Track Supply Association elected for the 
ensuing year the following officers: George Stanton, presi- 
dent: W. F. Schleiter, vice-president, and John N. Reynolds, 
secretary and treasurer. This association was formed to ar- 
range for exhibition facilities at the various railway engineer- 
ing conventions. 

Among the exhibitors at the recent convention were the 
following: 
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Adreon & Co., Chicago, Ill—Rail brace and tieplate in com. § 


bination, switch point, slide plate and main rail brace and 
guard rail brace and plate. Represented by E. W. Hodg. 
kins. 





Birmingham, Ala.—Cast iron 
Represented by D. 8 





American Casting Company, 
pipe in three and five foot lengths. 
Dimick and L. V. Calhoun. 

American Flange Frog & Railway Improvement Company, 
Roanoke, Va.—The Graham flange frog. Represented by 
John E. Graham and M. Greenwood, Jr. 

American Hoist & Derrick Company, St. Paul.—Railway 
ditcher. Represented by W. O. Washburn, W. L. Manson 
and F. J. Johnson. 

Asbestos Protected Metal Company, Canton, Mass.—Samples 
of asbestos protected metal for roofing and siding, model 
of Robertson standard car roof. Represented by R. J. 
Mollan. 

Atlantic Equipment Company, New York.—Pamphlets and 
photographs of steam shovels. Represented by John H, 
Wynne, E. M. Hall, O. L. Parsons and A. M. Sheffer. 

Barrett Manufacturing Company, New York.—Waterproofing 
and roofing. Represented by L. P. Sibley, W. S. Bab. 
cock, C. P. Gooding, W. J. Walker and H. B. Nichols. 

Beaver Dam Malleable Iron Company, Beaver Dam, Wis— 
Tieplates and rail braces. Represented by W. L. Doug. 
las. D. P. Lamoreux, L. Fitch, A. E. Martin, and W. D. 
La Parle. 

Blessing, Louis, Jackson, Mich.—Reinforced concrete tie and 
adjustable keyed nut lock. Represented by Louis Bless. 
ing and Alfred Johns. 

Bowser, S. F. & Co., Inc., Ft. Wayne, Ind.—Model cut No. 
41 long-distance pump, Model No. 63 first floor outfit. 
Represented by W. A. Pitcher. 

Brown, J. M., Chicago.—Contractors’ lights, oil appliances, the 
Casey lantern and locomotive fire kindlers. Represented 
by J. M. Brown. 

Browning Engineering Company, Cleveland, O.—Photographs 
of locomotive cranes, railroad ditchers, electric lift mag- 
nets, wrecking derricks, model of all-steel friction clutch 
and revolving steam shovels. Represented by R. C. Forbes 
and W. H. Waite. 

Buda Foundry & Manuiacturing Company, Chicago, Ill- 
Track tools, drills. jacks, stands, motor cars, hand cars. 
push cars and velocipedes, frogs, switches, crossings, scales 
and switchstands. Represented by H. K. Gilbert, W. P. 
Hunt. J. T. Harahan, Jr.. W. E. Marvel, A. E. McLeod, 
V. A. Swett, M. L. Jenkins, A. Dyer, H. L. Shepard and 
H. S. Evans. 

Cleveland Railway Supply Company, Cleveland, O.—Switch- 
stands, Economy switchpoints and Clary tieplates. Rep- 
resented by W. S. Newhall and H. C. Odenkirk. 

Cook’s Standard Tool Company, Kalamazoo, Mich.—Track 
drills, track tool grinders, high-speed drill bit and drill 
chucks, and cattleguards. Represented by Eugene Cook 
and J. N. Orr. 

Credelbaugh & Carter, Radnor, O.—Concrete fence posts and 
molds. Represented by W. C. Carter. 

D. & A. Post Mold Company, The, Three Rivers, Mich= 
Molds for making reinforced concrete posts. Represented 
by O. Dougherty, J. W. Armstrong and J. B. Roberts. 

Detroit Graphite Company, Detroit, Mich.—Graphite paints 
Represented by T. R. Wyles, B. O’F. Randolph and L. D 
Mitchell. 

Dodge & Co., H. B., Chicago.—Doors made by the J. G. Wi 

son Manufacturing Company of New York, models of the 

swing sliding door, heavy wood slat roundhouse doors 
rolling steel doors (two styles), rolling salamander doof 
and reciprocating shafts for all large doors. Represented 
by E. L. Palmer and W. P. Waugh. 
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Duplex Metals Company, New York.—Copper-clad wire and 
sheet products. Represented by Avery P. Eckert. 

Economy Separable Switch Point Company, Louisville, Ky.— 
Separable switchpoint and the Hall rail joint. Repre- 
sented by W. M. Mitchell. 

Expanded Metal & Corrugated Bar Company, St. Louis.— 
Transparencies showing reinforced concrete construction, 
samples of corrugated steel bars, model of reinforced con- 
crete pile trestle on the Burlington Railroad. Repre- 
sented by John E. Conzelman. 

Federal Cement Tile Company, Chicago.—Fireproof  roof- 
ing. Represented by R. Baumgartl and I. H. Freund. 
Flannery, J. Rogers & Co., Pittsburg, Pa—The Clary guard 

rail. Represented by J. Rogers Flannery. 

Flexible Compound Company, Philadelphia, Pa—A waterproof 
paint binder for paints and varnishes. Represented by S. P. 
Holmes. 

Franklin Manufacturing Company, Franklin, Pa.—Asbestos 
lumber and shingles, asbestos smokejack for roundhouses, 
Gutelius patent. Represented by W. W. Johnson, R. J. 
Evans, George S. Stuart and E. R. Rayburn. 

Gibraltar Manufacturing Company, Chicago, Ill—Mail crane 
and bumping post. -Represented by H. A. McCord and 
C. L. Brackett. 

Glazier Nozzle & Manufacturing Company, Indianapc‘is, Ind.— 
Universal nozzle and rotary heads for hydraulic work. 
Represented by I. J. Owen. 

Grip Nut Company, Chicago, Ill.—Grip nuts of all sizes from 
% to 134, square and hexagon. Represented by E. R. 
Hibbard and B. F. Stewart. 

Harrington Safety Switch Device Company, Colorado Springs, 
Colo.—Device for holding switchpoints in either position 
for main line or siding. Represented by Daniel Harring- 
ton and M. F. Wood. 

Hart Steel Company, Elyria, O.—Rolled steel tieplates and 
railroad spikes. Represented by Guilford S. Wood, W. S. 
Miller, W. Bentz, A. W. De Rocher and C. Wood. 

Hayes Track Appliance Company, Geneva, N. Y.—A5, C6, 
CX6 and E5 derails, with operating and target stands. 
Represented by S. W. Hayes, P. W. Moore, F. A. Pres- 
ton, W. H. Davis, Arthur Gemunder and W. B. Lee. 

Hurley Tracklaying Machine Company, Chicago, I1l._—Photo- 
graphs and drawings of tracklaying machine. Represented 
by L. C. Hurley. 

Hurst Automatic Switch & Signal Company, Rawlins, Wyo.— 
Model of Hurst system of operating switch by the mov- 
ing of train automatically and manual control from the 
engineer’s cab. Represented by C. M. Hurst. 

Kalamazoo Railway Supply Company, Kalamazoo, Mich.— 
Jacks, drills, wheels, gauges, levels and Smith gauges, veloc- 
ipedes, wood and steel frame. Represented by John 
McKinnon, D. A. Moore, W. I. Clock, C. B. Hays and 
H. P. Kauffer. 

Kellogg Switchboard & Supply Company, Chicago, Ill.—Tele- 
phones for railroad use. Represented by L. J. Flint. 
Kent, Edwin R.. & Co., Chicago, Ill_—Photographs and draw- 
ings of manganese frogs and crossings, high-speed flat 
drills. Represented by J. H. Kent, J. T. Stafford, Edwin 

R. Kent and R. H. Johnson. 

Kinnear Manufacturing Company, Columbus, O.—Wood slat 

rolling door for roundhouses. Represented by A. S. Bey- 

mer and E. H. McCloud. 


Locomotive Appliance Company, Chicago, I1l.—Derailers and 
wrecking frogs. Represented by W. H. England, C. E. 
Walker and E. H. Allfree. 

McClintock Manufacturing Company, St. Paul, Minn.—Sema- 
Phore signal and relays. Represented by Edward Mc- 

Clintock, W. M. McClintock, C. S. Pflasterer and L. C. 

Jefferson. 
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Mann, McCann Company, Chicago, Ill—Railroad grader and 
spreader car, the Mann roundhouse smokejack, the Rave- 
lin electric wiring system and the Chicago ventilator. Repre- 
sented by O. C. Mann. 

Metal Ties Company, New York, N. Y.—Combination cast- 
steel tie with wood block to act as cushion for rail. Rep- 
resented by J. Stewart Andrews, Edgar M. Smith and 
James W. Leahy. 

National Railway Materials Company, New York, N. Y.—Guard 
rail clamps, guard rail braces, step joints, guard rail fast- 
enings, insulated joints, etc. Represented by George L. 
Hall. 

National Roofing Company, The, Tonawanda, N. Y.—Asphalt 
and gravel roofing and metal paints. Represented by F. 
A. Fuller and C. H. Newell. 

Ogle Turntable Derailer, The, Pueblo, Colo.—A device for pre- 
venting engines from running into the turntable pit when 
turntable is not lined up for the track: no engine being 
able to approach the turntable closer than the point of 
derail until the turntable is in line, which automatically 
closes the derail and lines the track. Represented by 
J. O. Adams, patentee. 

Otto Gas Engine Works, The, Chicago.—lIllustrations of coal- 
handling appliances, water-handling appliances, water- 
softening plants, gasoline engines, producer gas engines, 
etc. Represented by T. W. Snow, R. E. Gurley and H. J. 
Harnish. 

Pepple Metallic Railway Tie Company, Hillsboro, Tex.—Metal 
tie and safety mail catcher. Represented by W. F. 
O’ Daniel. 

Percival Wood-Preserving Company, Houston, Tex.—Treated 
ties and wood preservatives. Represented by J. M. Lee 
and William Malone. 

Phillips Signal & Electric Company, Owensboro, Ky.—Blue 
prints, printed matter, etc., regarding Phillips automatic 
crossing, block and bridge signals. Represented by Dr. 
C. C. Phillips, R. S. Hughes and Frank Katterjohn. 

Post Company, The, Frederick, Chicago, Ill_—Surveyors’ in- 
struments and drawing instruments of all kinds. Repre- 
sented by John J. Blattau. 

Quincy, Manchester, Sargent Company, Chicago, Ill—Bonzano 
rail joint, Q. & C. compromise joint, Q. & C. insulated 
joint, Q. & C. Samson rail bender, anti-rail creepers. Rep- 
resented by C. F. Quincy, G. C. Isbester and E. M. Smith. 

Railway Chemical Sprayer Company, Owensboro, Ky.—Photo- 
graph of sprayer car to kill the grass and weeds on road- 
bed. Represented by John V. Pearse. 

Ritter Folding Door Company, Cincinnati—Horizontal folding 
door for roundhouses. freighthouses and warehouses. 
Represented by Adam Ritter and J. M. Crowe. 


Safety Switch & Semaphore Company, Battle Creek, Mich— 
Switchstand operated by a semaphore for single-track use 
on main line for facing point switch. Represented by C. 
E. Nowlin. 


Sandusky Portland Cement Company, Sandusky, O.—Samples 
of Medusa waterproof compound and snow white Port- 
land cement. Represented by F. J. Morse. 

Sellers Manufacturing Company, Chicago.—Tieplates and 
splice bars. Represented by John M. Sellers, Joseph T. 
Markham and Walter J. Edington, Jr. 

Spencer Otis Company, Chicago, Ill—Economy tieplates and 
the Gartland pick. Represented by Carter Blatchford and 
G. A. Bell. 

Standard Asphalt ._Rubber Company, Chicago, Ill.—Water- 

proofing for concrete bridge floors, reservoirs and other 

structures, damp and moisture proofing for buildings, 
mastic floors, asphalt filler for brick or block paving, in- 
sulation and asphalt roofing and coatings. Represented 
by W. H. Lawrence, H. Tipper and G. D. Carr. 








Stanford, Arthur L., Chicago.—Stanford rail joint and Ameri- 
can track jack. Represented by A. L. Stanford. 

Thomas Boltless Rail Joint Company, Watertown, Wis.—Two- 
piece boltless rail joint. Represented by W. R. Thomas. 
Thomas, E. S., Fairfield, Ia.—Endless rail, a new form of rail 

joint. Represented by E. S. Thomas. 

Thompson, W. A. L., Hardware Company, Topeka, Kan.— 
The Jacobs screw spike machine. Represented by Roy S. 
Thompson and B. W. Benedict. 

U. S. Wind Engine & Pump Company, Batavia, I1].—Water 
column valve, switchstands, railroad water supplies, low 
and high semaphores. Represented by L. E. Wolcott, 
A. J. Anderson, R. E. Derby and C. E. Ward. 

Wells Light Manufacturing Company, New York.—Railroad 
and contractors’ lights. Represented by George H. E. 
Robinson. 

Whall, C. H., & Co., Boston, Mass.—Hard fiber for track cir- 
cuit insulation. Represented by F. R. Whall. 

Whiting Foundry Equipment Company, Harvey, Ill.—Photo- 
graphs and drawings of turntables, transfer tables, trans- 
fer, gantry, overhead traveling and roundhouse cranes. 
Represented by H. L. Mills and P. A. Dratz. 

Williams, White & Co., Moline, Ill—Blue prints and cata- 

Represented by G. W. Free- 





















































logues of coaling stations. 
land. 

Wood, M. F., New York, N. Y.—Harrington safety switch de- 
vice. Represented by M. F. Wood. 

Yale, Julian L., & Co., Chicago.—Universal cast-iron pipe 
made by the Central Foundry Company, New York. Rep- 
resented by C. L. Sullivan, H. L. Winslow, F. W. Miller 


and F. J. Cooledge. 


Reinforced Concrete in Salt Water 
HE question of corrosion of steel reinforcement 
was brought up by C. A. Harrison, D. Sc., in a 
paper presented before the International Railway Con- 
gress. An extract from the discussion by Mr. William 

3ell is as follows: | 
The North-Eastern Railway first adopted reinforced 
concrete in 1903 for the foundations, pillars, floors, etc., 
of a block of offices in Newcastle, part of which is upon 
concrete piles. The company were about to erect a 
warehouse in Newcastle, and the drawings were all 
prepared for a structure in brick with steel stanchions 
and riveted girders, but, having looked into the question 
of cost, and the desirability of securing a fireproof build- 
ing, I went into the question of reinforced concrete and 
the directors decided in its favor. This building, which 
I am told is the largest block of reinforced concrete 
actually in existence, is 430 feet long by 180 feet wide 
and four stories high. The ground floor is designed 
to carry a moving load of six good trains, and to with- 
stand the strains due to the working of heavy traveling 
cranes and turntables, all worked by electricity. In the 
construction of the warehouse 2,600 tons of steel and 
11,000 cubic yards of reinforced concrete were used, 
and it certainly proved less expensive than the ordinary 

method of brickwork and steel girders. 

In regard to the corrosion of steel, Mr. J. S. E. de 
Vesian made the following statement: 
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With regard to the corrosion of steel in under-water 
structures, we have had now some ten or twelve years 


The year before last the question was 
Pieces of 


experience. 
raised by certain engineers in this country. 
reinforced concrete piles, which had been cut off from 
piles driven in Southampton water some nine years ago 
and thrown on the foreshore, had lain on the foreshore 
for nine years, covered and uncovered by the tides, and 
three of these stumps were taken up and examined, and 
iti no case was any sign of corrosion found in the steel, 
As a matter of fact, the bars that protruded from the 
end of the broken pile stumps were corroded entirely 
away, practically gone, but a quarter of an inch under 
the skin of concrete the bars were as good as when they 
left the mill. In fact, there was practically no sign of 
rust of any sort. As Dr. Harrison says, there is a 
chemical action taking place when Portland cement sur- 
rounds iron which turns the oxide of iron into ferrite of 
calcium. If you put a rusty bar into the work, in a few 
months’ time it will be comparatively clean if you cut 
it out. In fact, we prefer rather rusty steel going into 
the work. There have been cases of a certain amount 
of corrosion taking place if a piece of concrete is badly 
made and sea water can penetrate. Every reinforced 
concrete structure built in sea water should be examined 
six or eight months after completion and every faulty 
spot made good. If the work is examined then and 
made good the structure will be permanent. We have 
never had a single case of a reinforced concrete pile cer- 
roded, or being damaged by immersion in sea water. 
The piles are carefully made beforehand, and are ma- 
tured before they are driven under the water. We have 
had 20,000 odd piles driven in this country without any 
damage to a pile by sea water, and that is a valuable 
record, 

In regard to the repair of concrete piles used in dock 
work, the Chairman remarked as follows: 

[ have myself constructed at Southampton a_ good 
deal of reinforced concrete work. There is one quay, 
1,350 feet long and 50 feet wide, that has been carried 
to a very satisfactory conclusion. I think piles which 
have been driven in another situation for some eight 
years show no signs of unsoundness. We cannot tel 
what there is inside the pile, but as far as can be seen 
no corrosion of iron or swelling of the iron has affected 
the outside concrete. One good thing, as far as dock 
work and work under water are concerned, is that it 
has been found possible to repair piles by sinking 4 
water-tight box and stripping the concrete where the 











piles have been damaged, as they have been in several 
instances. A danger in harbor work is that a vessel 
runs into the long piles and breaks the concrete into 
pieces, and when the concrete once goes the value of 
the work to a great extent goes with it, but it has beet 
found possible to strip concrete and repair it under 
water. This is being done at Southampton and I think 
it has been done on some work Mr. Meik carried ott 


on the Thames. 
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Standard Turnouts and Crossovers 


TANDARD turnouts and crossovers are described 
Ss in this article. A table of principal dimensions 
will be given in the next issue so that a comparison of 
standards can be more easily made. 

BALTIMORE & OHIO RAILROAD.—With turnouts Nos. 
4 and 5, 11-ft. switches are used; with turnout No. 6 a 
13-ft. switch; with turnout No. 7, a 15-ft. switch; with 
turnouts Nos, 8 and 10, 16!4-ft. switches; with turnout 
No. 16, a 24-ft. switch, and with turnout No. 20, a 30-ft. 
switch. 

The No. 8 turnout with 1614-ft. switch and 15-ft. 
spring or rigid frog has a lead of 67 ft. The degree of 
turnout curve is 12° 18’ 08”. The distance from toe 
to point of frog is 6 ft. 6 ins. The heel clearance of 
switch is 61% ins. 

The No. 10 turnout with 161%-ft. switch and 15-ft. 
spring or rigid frog has a lead of 77 ft. The degree of 
turnout curve is 7° 12” 12”. 

The No. 16 turnout with 24-ft. switch and 20-ft. 
spring or rigid frog has a lead of 120 ft. The degree of 
turnout curve is 2° 39’ 26”. The distance from toe to 
point of frog is 8 ft. 

The No. 20 turnout with 30-ft. switch and 27-ft. 
rigid frog has a lead of 149 ft. 6 ins. The degree of 
curve is 1° 41’ 17”. The distance from toe to point of 
frog is 9°ft. 6 ins. 

With crossover No. 7 the distance from point to point 
of frogs is 24 ft. % in.; with No, 8, 27 ft. 7 ins.; with 
No. 10, 34 ft. 8 ins.; with No. 12, 41 ft. 834 ins.; with 
No. 16, 55 ft. 914 ins., and with No. 20, 69 ft. 10 ins. 
The distance between track centers is 13 ft. 


CENTRAL RAILROAD OF NEW JeRSEY.—The No. 8 
turnout with 20-ft. switch and 12-ft. frog has a lead 
of 72 ft. 10% ins. The angle of switch is 1° 27’ 45”, 
angle of frog is 7° 09’ 10”, and the radius of center line 
of turnout curve is 482.69 ft. The distance from toe 
to point of frog is 4 ft. 1014 ins. Standard 15-ft. guard 
rails are used with all turnouts and crossovers. 

The No. 10 turnout with 20-ft. switch and 15-ft. 
frog has a lead of 83 ft. 5 ins. The angle of frog is 
5° 43’ 29” and radius of center line of turnout curve is 
765.32 ft. The distance from toe to point of frog is 
6 ft. 554 ins. 

The No. 12 turnout with 20-ft. switch has a lead of 
94 ft. 21% ins. The angle of frog is 4° 26’ 19” and 
radius of center line of turnout curve is 1,175.39 ft. The 
distance from toe to point of frog is 6 ft. 334 ins. 


The No. 15 turnout with 30-ft. switch has a lead of 
126 ft. 734 ins. The angle of switch is 0° 54’ 55”, the 
angle of frog is 3° 49’ 06”, and the radius of center line 
of turnout curve is 1,754.45 ft. The distance from toe 
to point of frog is 8 ft. 8% ins. 

With the No. 8 crossover the distance between frog 
Points is 29 ft. % in. for 13-ft. track centers and 21 ft. 


¥% in. for 12-ft. track centers; with the No. 10 cross- 
over, 36 ft. 534 ins. for 13-ft. track centers and 26 ft. 
5544 ins. for 12-ft. track centers; with the No, 12 cross- 
over, 43 ft. 10% ins. for 13-ft. track centers and 31 ft. 
104% ins. for 12-ft. track centers; with the No. 15 cross- 
over, 54 ft. 113% ins. for 13-ft. track centers and 39 ft. 
113% ins. for 12-ft. track centers. 


CENTRAL OF GEORGIA RAaiLway.—The No. 8 turnout 
with 15-ft. switch and 15-ft. frog has a lead of 67 ft. 
The angle of switch is 1° 35’, the angle of frog is 
7° 09’, and the degree of curve of outside rail is 
12° 20’, the radius being 465.46 ft. The distance from 
toe to point of frog is 7 ft. 


The No. 10 turnout with 15-ft. switch and 15-ft. frog 
has a lead of 78 ft. The angle of frog is 5° 43’ and the 
degree of curve of outside rail is 7° 32’, jthe radius 
being 778.3 ft. The distance from toe to point of frog 
is 7 ft. 

The No, 14 turnout with 18-ft. switch and 17-ft. frog 
has a lead of 100 ft. The angle of switch is 1° 35’, the 
angle of frog is 4° 06’ and the degree of curve of out- 
side rail is 3° 32’, the radius being 1,621.84 ft. The 
distance from toe to point of frog is 6 ft. Guard rails 
are 15 ft. long. 


With crossover No. 8 the distance between frog points 
for 13-ft. track centers is 24.64 ft.; with crossover No. 
10, 31.8 ft.; and with crossover No. 14, 50.12 ft. 


Cuicaco & ALTON RaiLway.—The No. 10 turnout 
with 18-ft. switch and 15-ft. frog has a lead of 83 ft. 
The distance from toe to point of frog is 7 ft. Guard 
rails are 15 ft. long with 1%-in. flangeway. With the 
No. 10 crossover the distance between frog points is 
44 ft. 9 ins. for 13-ft. track centers. 


CuicaGo & NORTHWESTERN RaiLway.—The No, 10 
turnout with 15-ft. switch and 15-ft. frog has a lead 
of $1 ft. 6 ins. from switch point to theoretical frog point. 
The distance from toe of frog to theoretical point is 6 
ft. 6 ins. The angle of frog is 5° 43’ 30” and degree 
of turnout curve is 6° 05’. The outside rail is bent to 
With the No. 10 crossover 


> 


36 ft. 


curve of 884.3-ft. radius. 
the distance between theoretical frog points is 
1 15/16 ins. 

CHICAGO, MILWAUKEE & St. Paut Rattway.—The 
No. 8% turnout with 15-ft. switch and 10-ft. frog has 
a lead of 71-ft. The distance from toe to point of frog 
is 4 ft. The guard rails are 10 ft. long. 


The No. 10 turnout with 15-ft. switch and 15-it. 
frog has a lead of 79 ft. The distance from toe to point 
of frog is 8 ft. Spring frogs are used in main track 
and rigid frogs in other tracks. 


Cuicaco, Rock Istanp & Paciric Raitway.—The 
No. 10 turnout with 15-ft. switch and 15-ft. frog has a 
lead of 77 ft. 8 ins. The degree of turnout curve is 
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7° 18’. The distance from toe to point of frog is 6 
ft. 8 ins. 

The No. 15 turnout with 24-ft. switch and 20-ft. frog 
has a lead of 121 ft. 4% ins. The degree of turnout 
curve is 3° 07’. The distance from toe to point of frog 
is 7 ft. 6 ins. 

With crossover No. 10 the distance between frog 
points is 30 ft. 101% ins, for 13-ft. track centers and 
with No. 15 crossover the distance is 60 ft. 47% ins. 

Cuicaco, St. PAuL, MINNEAPOLIS & OMAHA RalIL- 
wAy.—The No. 8 turnout with 20-ft. switch is 58.8 ft. 
from heel of switch to point of frog. The No. 9 turn- 
out with 20-ft. switch is 65 ft. from heel of switch to 
point of frog, and the No. 9 turnout with 16-ft. switch 
and 9-ft. frog is 63 ft. from heel of switch to point of 
frog, the distance between toe and point of frog be- 
ing 3 ft. 

GREAT NoRTHERN RAILwAy.—The No. 9 turnout with 
15-ft. switch and rigid frog has a lead of 78 ft. 6 ins. 
The distance from toe to point of frog is 3 ft. 6 ins. 

The No. 9 turnout with 15-ft. switch and 15-ft. spring 
rail frog has a lead of 72 ft. The distance from toe to 
point of frog is 7 ft. 

The No. 11 turnout with 1614-ft. switch and 16%4-ft. 
spring rail frog has a lead of 85 ft. The switch angle 
is 1° 39’, the frog angle is 5° 12’, and the degree of 
turnout curve is 6° 04’. The distance from toe to point 
of frog is 7 ft. 6 ins. The clearance at heel of switch 
is 6 ins. 
10-ft. 

The 
The distance from 


HARRIMAN LiNnEs.—The No. 6 turnout with 
switch and 9-ft. frog has a lead of 48 ft. 103 ins. 
degree of turnout curve is 19° 59’. 
toe to point of frog is 3 ft. 6 ins. 

The No. 6 turnout with 15-ft. switch and 9-ft. frog 
has a lead of 56 ft. 6 1/6 ins. The degree of turnout 
curve is 20° 46’. 

The No. 7 turnout with 10-ft. switch and 10-ft. frog 
has a lead of 56 ft. 6 1/16 ins. The degree of turnout 
curve is 14° 06’. The distance from toe to point of 
frog is 3 ft. 9% ins. 

- The No. 7 turnout with 15-ft. switch and 10-ft. frog 
has a lead of 62 ft. 7 11/16 ins. The degree of turnout 
curve is 14° 52’, 

The No. 9 turnout with 15-ft. switch and 12-ft. frog 
has a lead of 73 ft. 9 5/16 ins. The degree of turnout 
curve is 8° 43’. The angle of frog is 6° 22’. The dis- 
tance from toe to point of frog is 4 ft. 7% ins. Guard 
rails for the above ‘turnouts are 10 ft. long. 

The No. 10 turnout with 15-ft. switch and 16-ft. frog 
has a lead of 78 ft. 49/16 ins. The angle of frog is 5° 44’ 
and degree of turnout curve is 7° 10’. The distance 
from toe to point of frog is 6 ft. 2 ins. Guard rails are 
15 ft. long. 

The No. 12 turnout with 15-ft. switch and -16™%4-ft. 
frog has a lead of 87 ft. 79/16 ins. The angle of frog 
is 4° 46’ and degree of turnout curve is 4° 54’. The 


distance from toe to point of frog is 6 ft. 7 ins. Guard 


rails are 15 ft. long. 

The No. 14 turnout with 24-ft. switch and 18-ft. frog 
has a lead of 115 ft. 211/16 ins. The angle of frog is 4° 
06’ and degree of turnout curve is 3°36. The distance 
from toe to point of frog is 6 ft. 9 ins. Guard rails 
are 15 ft. long. 

ILLinois CENTRAL RarLroAp.—The No. 7 turnout 
with 12-ft. switch and 1114-ft. frog has a lead of 57 ft, 
434 ins. The distance from toe to point of frog is 4 ft, 
6 ins. The degree of turnout curve is 15°. Guard rails 
are 15 ft. long. The clearance at heel of switch is 5% ins, 

The standard main track No. 10 turnout with 15-ft, 
switch and 14-ft. spring frog has a lead of 78 ft. 4 in. 
The distance from toe to point of frog is 7 ft, 


The angle of switch is 1° 42’ 39”, the angle of frog 


5° 43’ 55”, and the degree of turnout curve is 
7° 22’ 32”, the radius being 777.37 ft. The clearance at 
heel of switch is 5% ins. Guard rails are 15 ft. long, 
With No. 10 crossover the distance from point to point 
of frogs is 34 ft. 7% ins. for 13-ft. track centers. 


INTERCOLONIAL RatLway.—The No. 8 turnout with 
15-ft. switch and 12-ft. frog has a lead of 67 ft. 7 ins. 
The distance from toe to point of frog is 4 ft. 10 ins, 
The degree of turnout curve is 11° 32’, the radius being 
497.4 ft. The clearance at heel of switch is 5% ins, 


The No. 9 turnout with 15-ft. switch and 12-ft. frog f 


has a lead of %3 ft. 5 ins. The distance from toe to 
point of frog is 4 ft. 10% ins. 
curve is 8° 48’, the radius being 652.6 ft. The clearance 
at heel of switch is 5% ins. 


The No. 9 turnout with 15-ft. switch and 15-ft. spring | 


frog has a lead of 72 ft. 2% ins. The distance from toe 
to point of frog is 6 ft. 10% ins. The degree of turn- 
out curve is 9° 22’, the radius being 612.4 ft. The clear- 
ance at heel of switch is 5% ins. 

The No. 10 turnout with 15-ft. switch and 15-ft. spring 
trog has a lead of 77 ft. 8 ins. The distance from toe 
to point of frog is 7 ft. The degree of turnout curve is 
7° 20’, the radius being 781.5 ft. The clearance at heel 
of switch is 5% ins. The angle of switch is 1° 40’ and 
angle of frog is 5° 44’, 

LEHIGH VALLEY RAILRoAD.—The No. 12 turnout with 
15-ft. switch has a lead of 82.03 ft. The distance from 
toe to point of frog is 7 ft. The clearance at heel of 
switch is 6 ins. The frog angle is 4° 46’ and degree of 
turnout curve is 5°, the radius being 1,146.01 ft. Guard 
rails are 15 ft. long. With the No. 12 crossover the dis 
tance from point to point of frogs is 44.07 ft. for 13-ft 
track centers. 

The No. 10 crossover with 15-ft. switch has a lead 
of 74.93 ft. The frog angle is 5° 44’, and the degree 
of turnout curve is 7° 33’, the radius being 759.16 ft. 
The distance from point to point of frogs is 37% ft. 


Kansas City, Mexico & OrrENT Rartway.—The No. 
6 turnout with 15-ft. switch and 914-ft. frog has a lead 





April, 1908, 


The degree of turnout F 


Swit 
40’ | 

Pr 
6 tu 
of 5 
dista 

TI 
frog 
point 
356." 

TI 
has ; 
of fr 

TI 





1908, 





uard 


frog 


is 4° 
ance 
rails 


nout 
? ft. 
4 ft, 
rails 
> ins, 
15-ft, 
4 in, 
’ 2 
frog 
re is 
ice at 
long. 
point 


with 
7 ins, 
) ins, 
being 
1s. 
frog 
oe to 
rnout 
ance 


pring 
m toe 
turn- 
clear- 


spring 
m toe 
irve is 
t heel 
y and 


t with 
- from 
eel of 
ree of 
Guard 
1e dis- 

13-it. 


a lead 

degree 

16 ft. 
ft. 


he No. 
a lead 











April, 1908. 


of 56 ft. 2 ins. The angle of switch is 1° 40’, the angle 
of frog is 9° 32° and degree of turnout curve is 20° 49’. 
The distance from toe to point of frog is 3 ft. 6 ins. 
Clearance at heel of switch is 5% ins. Guard rails are 
10 ft. long. 

The No. 7 turnout with 15-ft. switch and 10%-ft. 
frog has a lead of 62 ft. 4 9/16 ins. The angle of frog 
is 8° 10’ and degree of turnout curve is 15°. The dis- 
tance from toe to point of frog is 3 ft. 10% ins. 

The No. 9 turnout with 15-ft. switch and 12-ft. 83¢-in. 
frog has a lead of 73 ft. 8% ins. The angle of frog is 
6° 22’ and degree of turnout curve is 8° 43’. The dis- 
tance from toe to point of frog is 5 ft. 5/16 in. 

The No. 10 turnout with 15-ft. switch and 14-ft. frog 
has a lead of 81 ft. 256 ins. The distance from toe to 
point of frog is 5 ft. 6 ins. Guard rails are 10 ft. long. 

MissouRI, KANsAs & TEXAS RatLway.—The No. 7 
turnout with 15-ft. switch and 15-ft. frog has a lead 
of 62 ft. 1% ins. The distance from toe to point of 
frog is 7 ft. 1% ins, The clearance at heel of switch 
is 5% ins. 

The No. 9 turnout with 15-ft. switch and 15-ft. spring 
irog has a lead of 71 ft. 113g ins. Guard rails are 15 
ft. long. 


Missouri Paciric RAILwAy.—The No, 4 turnout with 


11-ft. switch and 8-ft. frog has a lead of 40 ft. The 
distance from toe to point of frog is 3 ft. The degree 


of turnout curve is 49° 46’ 12”. The clearance at heel 
of switch is 5% ins. 

The No. 6 turnout with 13-ft. switch and 8-ft. frog 
has a lead of 54 ft. The distance from toe to point of 
frog is 3 it. The degree of turnout curve is 19° 58’ 20”. 

The No. 8 turnout with 13-ft. switch and 15-ft. frog 
has a lead of 63 ft. 6 ins. The distance from toe to 
point of frog is 6 ft. 6 ins. The degree of turnout curve 
is 11° 48’ 30”. 

The No. 10 turnout with 15-ft. switch and 15-ft. frog 
has a lead of 74 ft. 6 ins. The degree of turnout curve 
is 6° 54’. The distance from toe to point of frog is 6 
ft. 6 ins. The clearance at heel of switch is 6% ins. 

The No, 20 turnout with 30-ft. switch and 27-ft. frog 
has a lead of 149 ft. 6 ins. The distance from toe to 
point of frog is 9 ft. 6 ins. The clearance at heel of 
switch is 61% ins. The degree of turnout curve is 1° 
40’ 28”, 

PENNSYLVANIA Lines WEsT oF PittsBuRG.—The No. 
6 turnout with 18-ft. switch and 8-ft. frog has a lead 
of 54 ft. The radius of turnout curve is 244 ft. The 
distance from toe to point of frog is 3 ft. 

The No. 7 turnout with 18-ft. switch and 15-ft. spring 
frog has a lead of 64% ft. The distance from toe to 
point of frog is 6%4 ft. The radius of turnout curve is 
356.7 ft. ; 

The No. 8 turnout with 18-ft. switch and 18-ft. frog 
has a lead of 7414 ft. The distance from toe to point 
of frog is 614 ft. The radius of turnout curve is 528.5 ft. 
The No, 10 turnout with 18-ft. switch and 15-ft. frog 


‘has a lead of 149% ft. 
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“has a lead of 84% ft. The distance from toe to point 


of frog is 6% ft. The radius of turnout curve is 859.8 ft. 

The No, 15 turnout with 18-ft. switch and 20-ft. frog 
has a lead of 106 ft. The distance from toe to point of 
frog is 8 ft. The radius of turnout curve is 2,190 ft. 

The No, 15 turnout with 30-ft. switch and 20-ft. frog 
has a lead of 125% ft. The distance from toe to point of 
frog is 8 ft. The radius of turnout curve is 1,787.5 ft. 

The No. 20 turnout with 30-ft. switch and 27-ft. frog 
The distance from toe to point 
of frog is 9% ft. The radius of turnout curve is 3,438 ft. 

With crossover No. 7%, the distance between frog 
points for 13-ft. track centers is 24 ft.; with No. 8, 27 
ft. 7 3/16 ins.; with No. 10, 34 ft. 8 3/16 ins.; with No. 
15, 52 ft. 3% ins.; and with No. 20, 69 ft. 734 ins. 

St. Louis SOUTHWESTERN RatLway.—The No. 7 
turnout with 12-ft. switch and 7-ft. rigid frog has a lead 
of 59 ft. 64% ins. The distance from toe to point of 
frog is 2 ft. 7% ins. 

The No. 7 turnout with 15-ft. switch and 15-ft. spring 
trog has a lead of 62 ft. 1% ins. The distance from 
toe to point of frog is 7 ft. 1% ins. 

The No. 9 turnout with 15-ft. switch and 9-ft. rigid 
frog has a lead of 74 ft. 4% ins. The distance from 
toe to point of frog is 3 ft. 4% ins. 

The No. 9 turnout with 15-ft. switch and 15-ft. spring 
frog has a lead of 72 ft. 1% ins. The distance from toe 
to point of frog is 7 ft. 1% ins. 

The No, 11 turnout with 15-ft. switch and 15-ft. 
spring frog has a lead of 82 ft. 1% ins. The distance 
from toe to point of frog is 7 ft. 1% ins. 

The No. 12 turnout with 15-ft. switch and 15-ft. 
spring frog has a lead of 92 ft. 1% ins. The distance 
from toe to point of frog is 7 ft. 1% ins. 





Timber Lands 

The Forest Service now has administration over more 
than 164,000.000 acres of land. This is slightly more 
than one-fifth of the country’s total forested area; the 
remainder is in the hands of private owners. Nearly 
all the timberland of the unappropriated public domain 
is now in the national forests. This means that it is 
being protected against fire, theft and wasteful exploita- 
tion, that its power to grow wood and store water is 
being safeguarded for all time, and that nevertheless 
its present supply of useful material is open to imme- 
diate use whenever it is wanted. The annual report 
of the secretary of agriculture states: 

“The timber in the national forests, which is the leg- 
acy of the growth of centuries, is now in the truest 
sense public property, administered for the benefit of 
the people—primarily for the benefit of the people of 
the west, since they are nearest at hand, but on the 
whole for the benefit of every part of the country, since 
the welfare of every section is interwoven with that of 
all others. The communities and settlers adjacent to 
the forests are safe from any fear of monopoly of one 
of the chief necessities of civilized man.” 












A System of Delivering Engine Sand 
HE system by which engine sand is stored and de- 
livered at the locomotive terminal in connection 
with the Pittsburg, Kas., shops of the Kansas City South- 
ern Railway, represents a novel innovation. The method 
of operation is unique and at the same time quite sim- 
ple. 

The general layout of the locomotive and car shops 
was presented on page 4 of the January, 1908, issue of 
RaILwAy ENGINEERING. This plan shows the lo- 
cation of cinder pits, etc., with relation to the round- 
house and other buildings of the shop plant. The accom- 
panying line drawing, Figure 1, is a plan showing the lo- 
cation of the sand columns, sand storage, cinder pits, etc. 
Figure 2 illustrates the general construction of the col- 
umns, while Figure 3 is a half-tone engraving from a 
photograph taken at the cinder pits. 

The principle on which the system is designed provides 


plied with sand at the same time that fires are knocked. 
By delivering sand to the dome of a locomotive from a 


terminal. Water columns are so situated that water may 
be taken at the same time and without additional move- 
ment of the locomotive. 

Wet sand is stored in a building about 85 feet long 
by 21 feet wide. The building contains a storage room 


with two spouts in order to deliver sand to the dome of 
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for locomotives standing over two cinder pits to be sup- FIGURE 3.—VIEW OF SAND COLUMNS AT CINDER PITS—KANSAS CITY 


SOUTHERN RAILWAY. 


The structure on which the tank is carried is built up 


point at each cinder pit, sand may be taken without addi- of two 10-inch 15-lb. channels, 33 ft. 2 ins. long, braced 
tional movement of the locomotive, an arrangement with 4 by 3 by 5-16 ins. angle bars. ‘The structure is 
whereby much time is saved in handling engines at this supported upon a foundation of concrete. 





New Bascule Bridge 
ETWEEN Portsmouth and Tiverton, R. I., a bas- 
cule bridge is practically completed. The total 


57 feet long and a drying room 28 feet long. The drying cost is estimated to be about $250,000. The total length 
room contains two sand stoves, a delivery drum and a_ is about 1,632 ft., which includes two approaches of 581 
coal bin. Dry sand is placed in the drum in the drying {t. and 439 ft. There are three masonry 45-ft. arch 
room and delivered by air through two 3-inch wrought spans and one 70!4-ft. steel span on each side of the 
iron pipe lines to two elevated drums at the cinder pits.  bascule or center span, which is made with two bascuk 

Each drum is supported upon a steel structure at a_ leaves. A clear channel of 100 ft. is provided by this 
height of 24 ft. 614 ins. above the rail. It is provided design. 


The bridge was designed and erected under the di: 


an engine standing on either one of two tracks between rection of Messrs. Chas. Alexander, J. Herbert Shedd 
which the sand column is situated. and N. B. Church, commissioners. The designs were 

The shell of the drum is of %4-inch tank steel and the made by Mr. Augustus Smith, New York, to agree with 
drum is constructed to be air tight under 80 lbs. air specifications of Mr. O. Perry Sarle, chief engineer. The 
pressure. It is 10 ft. long by 3 ft. inside diameter. Sand plans were examined by Prof. A. H. Blanchard, Brown 
is delivered by the pipe line from the sand house to the University, and revised by Mr. J. R. Worcester, com 
top of the tank and it passes out at the bottom through a_ sulting engineer, Boston. The approaches were erected 
cast iron “y” connection to either of the spouts as re- by Beattie & Wilcox, Fall River, Mass., and the steel 







































































FIGURE 1.—PLAN OF SYSTEM FOR DELIVERING ENGINE SAND—KANSAS CITY SOUTHEKN RAILWAY. 


quired. ~ superstructure fabricated by the Boston Bridge Compan. 
- S 
P < 60! = 4" 
| 
- = : " ai rt LS 
> q TT, Ref ; 
Inspection bit near * % z 3 3 Cinder Pit rence Line 
¢ track = we jas 5 aie oe x gs 3 = == 
Sond Column + +t = “~O Sond Column 
‘ sin ee a ———<—$a—>— ~ ae , 729". Z ‘ 
¢ Track k—2s: sl a7 a q 
di eis ow sailed = 
¢ Track NY 4 Y 
ae | 
Obeofe f{ , 
Wer Sond Storage ‘Dryer FS + 
Coo! ' Bin 8 
bei ? | 
¢ Track we wal Bai we, — 


April, 1908 






















































fo - 





26-6 s— 





nw— - 


FIGURE ¢ 








1908, 











a bas- 

total 
ength 
yf 531 

arch 
»f the 
ascille 
y this 


he di- 
Shedd 

were 
e with 
r. The 
3 row! 
, COM 
rected 
> steel 
npant. 














April, 1908. 


The Collapse of the Quebec Bridge 
HE Royal Commission has compreted its investi- 
T gation and reported on the cause of the collapse 
of the Quebec bridge. The commissioners were Messrs. 
Henry Holgate, J. G. G. Kerry and John Galbraith. 
They found : 

(a) The collapse of the Quebec bridge resulted from 
the failure of the lower chords in the anchor-arm near 
the main pier. The failure of these chords was due to 
their defective design. 

(b) The stresses that caused the failure were not due 
to abnormal weather conditions or accident, but were 
such as might be expected in the regular course of erec- 
tion. 

(c) The design of the chords that failed was made 
by Mr. P. L. Szlapka, the designing engineer of the 
Phoenix Bridge Co. 

(d) This design was examined and officially approved 
by Mr. Theodore Cooper, consulting engineer of the 
Quebec Bridge & Railway Co. . 

ie) The failure cannot be attributed directly to any 
cause other than errors in judgment on the part of these 
two engineers. 

(f) These errors of judgment cannot be attributed 
either to lack of common professional knowledge, to 
neglect of duty or to a desire to economize. The ability 
of the two engineers was tried in one of the most diffi- 
cult professional problems of the day and proved to be 
insufficient for the task. 

(g) We do not consider that the specifications for the 
work were satisfactory or sufficient, the unit-stresses in 
particular being higher than any established by past 























FIGURE 2—SAND COLUMN AT CINDER PITS-- KANSAS CITY SOUTHERN 
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practice. The specifications were accepted without pro- 
test by all interested. 

(h) A grave error was made in assuming the dead 
load for the calculations at too low a value and not 
afterward revising this assumption. 
sufficient magnitude to have required the condemnation 
of the bridge even if the details of the lower chords had 
been of sufficient strength because, if the bridge had been 
completed as designed, the actual stresses would have 
been considerably greater than those permitted by the 
specifications. This erroneous assumption was made by 
Mr Szlapka and accepted by Mr. Cooper and tended to 
hasten the disaster. 

(i) We do not believe that the fall of the bridge could 
have been prevented by any action that might have been 
taken after Aug. 27, 1907. 


This error was of 


Any effort to brace or take 
down the structure would have been impracticable owing 
to the manifest risk of human life involved. 

(j) The loss of life on Aug. 29, 1907, might have 
been prevented by the exercise of better judgement on 
the part of those in responsible charge of the work for 
the Quebec Bridge & Railway Co. and for the Phoenix 
Bridge Co. 

(k) The failure on the part of the Quebec Bridge & 
Railway Co. to appoint an experienced bridge engineer 
to the position of chief engineer was a mistake. This 
resulted in a loose and inefficient supervision of all parts 
of the work on the part of the Quebec Bridge & Rail- 
way Co, 

(1) The work done by the Phoenix Bridge Co. in mak- 
ing the detailed drawings and in planning and carry- 
ing out the erection and by the Phoenix Iron Co. in 
fabricating the material was good and the steel used 
was of good quality. The serious defects were funda- 
mental errors in design. 

(m) No one connected with the general designing 
fully appreciated the magnitude of the work nor the in- 
sufficiency of the data upon which they were depending. 
The special experimental studies and investigations that 
were required to confirm the judgment of the designers 
were not made. 

(n) The professional knowledge of the present day 
concerning the action of steel columns under load is not 
sufficient to enable engineers to economically design such 
structures as the Quebec bridge. A bridge of the adopt- 
ed span that will unquestionably be safe can be built, 
but in the present state of professional knowledge a 
considerably larger amount of metal would have to be 
used than might be required if our knowledge were 
more exact. 

(o) The professional record of Mr. Cooper was such 
that his selection for the authoritative position that he 
occupied was warranted and the complete confidence that 
was placed in his judgment by the officials of the Do- 
minion government, the Quebec Bridge & Railway Co. 
and the Phoenix Bridge Co. was deserved. 

The commission acknowledged indebtedness for in- 
formation to the following gentlemen: Mr. Charles 








Macdonald, formerly chief engineer of the Union Bridge 
Co., contractors for the superstructure of the Memphis 
cantilever bridge; Mr. H. W. Hodge, of Messrs. Boller 
& Hodge, engineers of the Monongahela cantilever 
bridge; Mr. Ralph Modjeski, of Messrs. Noble & Mod- 
jeski, engineers of the Thebes cantilever bridge; Messrs. 
Ingersoll and Seaman, of the Department of Bridges of 
the City of New York, and Messrs. Reynders and Kunz, 
of the Pennsylvania Steel Co., respectively engineers and 
superstructure of the Blackwell’s 
The commission also noted 



















































contractors for the 
island cantilever bridge. 
that they were indebted for professional ‘advice and as- 
sistance to Professor Mansfield Merriman, Professor W. 
C. Kernot, Professor W. H. Burr, Professor Edgar 
Marburg, Professor H. M. MacKay, Professor G. F. 
Swain and Messrs. W. R. Webster, T. K. Thomson and 


E. W. Stern, consulting engineers. 





Panama Railroad 


The total amount of railway track on the isthmus ag- 
gregates about 314 miles, divided equally between the 
Isthmian Canal Commission and the Panama Railroad 
Company. 

The length of the main line of the Panama railroad 
from Colon to Panama is 47.5 miles, and of the La Boca 
branch (La Boca Junction to La Boca) 2.5 miles. There 
are also two sections of second track on the main line, 
one from Gatun to Culebra and one from Pedro Miguel 
to La Boca Junction. These are respectively 29.2 and 
5.6 miles in length and make a double track railroad 
for about three-quarters of the distance across the isth- 
mus. At the Atlantic terminal of the road, the Colon 
yard has 7.9 miles of track and the Cristobal and Mount 
Hope yards 23.1 miles. At the Pacific terminal, the 
Panama yard has 8 miles and the La Boca yard 6 miles, 
and there are 15.9 miles of intermediate sidings at vari- 
ous stations in the zone, making a total of 145.7 miles. 
In addition there are 4.3 miles of permanent and 7.4 
miles of temporary track, a total of 11.7 miles in con 
nection with the new location of the road. This gives 
the Panama railroad a total of about 157 miles. 

The tracks operated by the Isthmian Canal Commis- 
sion are largely in the Culebra Cut and the dumps con- 
nected therewith, the Culebra division having 135 miles 
of the amount controlled by the commission. Of these 
135 miles in the Culebra division, about 107 miles are in 
the Cut, 4.9 are in the Las Cascades-White House yard; 
7.2 in the Pedro Miguel vard; and there are 16 miles 
itt the dumps at Tabernilla, Sosa-Corozal and La Boca. 
For the excavation of the locks and dams and spillway 
at Gatun there are about 10.3 miles of track. The 
Chagres division has about 7 miles; there are about 214 
miles at Mindi and the same amount at La Boca. This 
makes a total of about 157 miles controlled by the Isth- 
mian Canal Commission and a grand total on the isth- 
mus of 314 miles, or enough to make a six-track rail- 
way from Panama to Colon.—The Canal Record. 
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Audible Signaling 

HE system of audible signalling on the Great West. 
ern Railway of England was described in the 
August, 1907, issue of RAILWAY ENGINEERING.  Atten- 
tion is again called to the subject through a paper by Mr, 
W. Dawson in the January bulletin of the Interna. 
tional Railway Congress Convention. The opening 

paragraphs of the paper are as follows: 

The outdoor visible signals on our railways have been 
found satisfactory when the atmosphere is clear, either 
by day or by night, but on the descent of a fog, they 
need to be supplemented or replaced by something which 
is audible. 

It has been felt by railway-officers and by the inspect- 
ing officers of the Board of Trade, that no device would 
meet the requirements of the situation unless it would 
give the driver of a train a distinct audible “danger” 
signa! and a distinct audible “all right” signal; further, 
that the device must not depend on electricity to give 
the “danger” signal, and that should there by chance be 
any failure in the mechanism, the result must be the 
sounding of the audible “danger” signal. 

Such an apparatus has now been designed, and has 
been in use on the Great Western Railway on a short 
branch double line for fifteen months, supplementing the 
ordinary fixed outdoor visible signals as a first test; and 
as a more advanced experiment, it has been in use for 
the past five months on a single line—22 miles long—in 
total substitution of the semaphore distant signals, which 
have been removed. During these experimental periods, 
the apparatus has given great satisfaction, and _ the 
drivers and their officers have every confidence in it. 


PROCEED SIGNALS, 

In the discussion, Mr. Alexander Ross made the fol- 
lowing remarks, concerning proceed signals: 

The difficulty with all such apparatus is that it is easy 
enough to get one that will stop an engine, but an 
engine-driver_ wants to know when to start again, and 
people have gone as far as to say that an apparatus is not 
of much use unless it can speak. That is going a little 
bit too far, but there is the difficulty that the engine- 
driver does not know when he is to re-start, and where 
he is going. Another difficulty I foresee is this. Accord- 
ing to our rules, we have to provide a separate distant 
signal for each road, that is to say, an engine-driver at 
the distant signal of an approaching junction wants to 
know in which direction he is to run, and the one before 
us does not show him that, and I do not know how that 
is to be got over. There is no doubt that such an ap- 
paratus would be very useful in the case of a fog, espe 
cially in the interval between the fog coming on and the 
men coming out. 

Regarding the same points, Mr. Alexander Siemens 
made the following statements: 

“Although it is not stated very clearly in the note, the 
object of this apparatus is to replace distant signals, 
where, as a rule, whether they are at danger or not, the 
trains do not stop. They serve only to warn the driver 
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what the home signal is doing, and therefore, the ques- 
tion how the engine-driver is to be told when he is to go 
on again, does not come in so long as this apparatus only 
replaces distant signals. It is a fact that the making of 
an electric. circuit is not as certain in action as the 
mechanical breaking of an electric circuit such as is done 
in this system, and that is really the essential difference 
between this apparatus and almost any other that has 
been devised before, and that is a great security. Mr. 
Ross said the driver did not know, when he was ap- 
proaching a junction, what signals the apparatus indi- 
cated, but surely the note says clearly enough that the 
signalman pulls the lever which would put the correct 
distant signal off, and that electrifies the apparatus. If 
he has not pulled off the right signal, the train will get 
the danger signal. The selection of the roads is in the 
signal-box, and not on the apparatus, and therefore, the 
apparatus would give the proper information when ap- 
proaching a junction. But, as I said before, the point 
where this system has an advantage over previous ones is 
that the danger is mechanically indicated, and danger 
signals, as well as the “all right” signals, go on until the 
driver puts a stop to them, so that they cannot be over- 
looked. Audible signals on the locomotive have the great 
advantage over the visual signals, that the driver need 
not take his eyes off the permanent way, but can hear 
whether the distant signal is on or off.” 


FOG SIGNALS. 


In regard to the wide scope of the audible signal, an 
abstract from Colonel H. A. Yorke’s discussion is here 
given : 

“The requirements of a fog-signal are of course well 
known. It should be absolutely reliable, or at least as 
reliable as the fogmen are at the present time; it should 
be always available ; it should give a positive as well as a 
negative indication; it should be easily understood by a 
driver ; and it should be placed at such a distance from 
the stop-signal, that the train can be brought to rest be- 
fore it reaches that signal after the driver has received 
the communication from the fogging apparatus. It 
seems to me that the only way in which to ensure com- 
pliance with these requirements, is to keep the apparatus 
in constant use. Unless it is in constant use, it is liable 
to be neglected, and the maintenance of it might not be 
sufficiently attended to. Supposing that it were put out 
of use in the summer months in the anticipation that it 
was not required, and that fog came on unexpectedly in 
the autumn, the apparatus would not be available, and 
difficulty and danger would arise. I have always re- 
yarded it as essential that any fogging apparatus, to be 
reliable, should be in constant and daily use. It is then 
under the observation of the drivers and the signalmen 
and all the officers of the company, and then it is known 
to be at all times available. But if it is always in use, 
and if it is placed alongside the distant signal (which is 
the most suitable place for it) it seems that the introduc- 
tion of such an apparatus means the duplication of the 
‘ignal, that is to say, there would be an audible signal as 
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well as a visual signal, and such a duplication might be 
disconcerting to a driver. He would get in the habit of 
regarding one signal and ignoring the other; he might 
prefer to observe the audible in preference to the visible. 
or the visible in preference to the audible; but he would 
get in the habit of attending only to one. In that case, 
the second signal becomes superfluous, and might as well 
be taken away, and it would seem that the one to remove 
would be, not that which is distinguishable at all times, 
whether the atmosphere be clear or foggy, but that which 
is only of service under favorable atmospheric conditions. 
A signal which is sufficiently reliable for the conducting 
of traffic during time of fog must, it seems to me, be 
equally serviceable for use when the atmosphere is clear. 
If, therefore, we are going to pin our faith to an audible 
signal in time of fog, why should we hesitate to pin our 
faith to the same apparatus when the atmosphere is 
The present apparatus, as I say, arose from the 
desire of the company to find a suitable fog-signal, but if 
placed alongside or in substitution of the distant signal, 


clear ? 


it has a further advantage, inasmuch as it enables a dis- 
tinction to be made between a distant signal and a stop 


signal.” 
RESULTS OF PRACTICAL OPERATION. 


The results of the operation of the system are given 
in the discussion by Mr. A. T. Blackwall, signal engineer 
of the Great Western Railway, as follows: 

“Having had the apparatus described in the note 
under my own observation on the Great Western Rail- 
way on the lines mentioned in the note, and also on a 
fast-running main line where a smaller installation has 
been put down, it might perhaps be well for me to refer 
to the practical results we have obtained from the sys- 
tem. On the Henley branch, we had it in use for about 
two years with practically no failure. On the Fairford 
line, we had no failures excepting such as we expected, 
that is, the driver has occasionally received a whistle 
when we should have had a bell, but such failures to my 
mind prove the value of the apparatus, inasmuch as the 
wrong signals given have always been the danger signal. 
Mr. Ross referred*to the impact. We have had the shoe 
running over a ramp, on one of our main line trains, at 
60 and 70 miles per hour every day, and we have had no 
breakage nor detrimental effect to the apparatus at all. 
Mr. Ross also referred to the necessity, in his opinion, of 
having a distant signal for each road at a junction, and 
said that this system did not enable such to be given. 
It is a practice now on the Great Western Railway, and I 
think on other lines, that a distant signal is only neces- 
sary for the fast-running straight road. That being 
so, if you have a junction where the speeds are unequal, 
one distant signal is still sufficient, inasmuch as vou do 
not have a distant signal for the slow running road. 
Colonel Yorke referred to a point in connection with the 
apparatus which is of the utmost value in the arrange- 
ments we have made on the lines referred to, namely, 
that the system is in constant use. working in rain, frost, 
snow, fog or sunshine, and under all conditions and it is 
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always ready for use when required. One speak- 
er referred to the desirability of a man having a signal 
which he could look at, and if he thought he 
had made a mistake, look at it again. I think that point 
is met in this apparatus by the fact that the bell or 
the whistle given to the driver, continues to sound until 
the driver shuts it off himself. Mr. Coath referred to the 
possibility of the shoe falling off the engine and the driver 
knowing nothing about it. All I can say with regard to 
that is, that the shoe is made so substantially, and fixed 
in such a substantial manner, that it is not more likely to 
drop off than possibly one of the wheels of the engine. 
The fact that the ramp is fixed is a very great advantage, 
inasmuch as a moving ramp, which is a feature in many 
inventions I have seen, worked from the signal box, can- 
not be relied upon to work properly and maintain its cor- 
rect position at such a distance from the signal box as 
the distant signal is fixed. 





Construction Work inthe West 


AILROAD construction, mining, logging, lum- 

ber and building operations are resuming in all 
parts of the Pacific Northwest, and the projects so far 
in hand give every promise of making this year the 
most active in the history of the country west of the 
Rocky Mountains. The building of the Chicago, Mil- 
waukee & St. Paul and the Spokane, Portland & 
Seattle railroads through western Montana, northern 
Idaho, Washington and western Oregon will open 
scores of new towns, and 65 miles of the Spokane 


& British Columbia road, in addition to which the’ 


various steam and electric lines building’ and pro- 
jected in the Spokane country will be the means of 
affording communication to vast timber, mineral and 
grain belts, as well as establishing new settlements. 

More than 8,000 men are already at work on the 
North Bank, the Riparia branch and the St. Paul 
and the Spokane, Portland & Seattle lines and it is 
expected that this number will be doubled as soon 
as the spring work begins. All conditions favor log- 
ging operations, and crews are being sent into the 
forests every day. The mines in the panhandle of 
Idaho, which contain the richest silver-lead producers 
in the world, are also enlarging their forces, while 
along the boundary and in eastern Washington and in 
the Elk City and Buffalo Hump districts, as well as 
in northeastern Oregon and in the Cascade coun- 
try shipping and development work is active. The 
saw mill at Potlatch, Idaho, with a capacity of 35,000 
feet an hour, said to be the largest on the continent, 
is operating six days a week, and the plants at Coeur 
d’Alene, Spokane, and other parts of the Inland Em- 
pire will begin cutting in a short time. 

Electric railway construction also will be pushed 
with vigor this year. The Spokane & Inland Empire 
system, now operating 285 miles of line, will extend 
its line from Colfax to St. John, Wash. The St. Paul 
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and the Great Northern railways will build big power 
plants, while Col. A. M. Dewey, of Spokane, an- 
nounces he expects to start construction on a line 
from this city to the Okanogan country. There are 
several other lines projected, one of these being into 
the Big Bend wheat country, west of here, and it is 
likely construction will start this year. More than 
4,000 miles of steam and electric lines are in operation 
in the Spokane country, 1,838 miles are under con- 
struction and 615 miles projected to be in operation 
before 1910. 

The opening to settlement of the Colville and Coeur 
d’Alene reservations, north and east of here, this year, 
the cultivation of from 15,000 to 20,000 acres of land 
to be put under irrigation this spring, the planting 
of cut-over lands and the opening of new mills and 
mines will mean greater activity in all lines of indus- 
try and commerce than was ever known before in this 
district and the entire Northwest. 





Equipment on the Northern Pacific 


IGURES compiled by Southern Pacific Railroad 

officials indicate that in 1906 the Pacific System of 
the Southern Pacific had 1,198 locomotives and 26,148 
freight cars. Since then 184 locomotives and 5,429 
freight cars have been received or ordered—an increase 
in motive power of 16 per cent and freight cars 20 per 
cent. Reports indicate an increase in tonnage up to 
June 30, 1907, of 111-5 per cent and in car mile move- 
ments 111-10 per cent and in train miles 111-10 per 
cent. 

The new freight cars are much larger than the old; 
the engines more powerful. Therefore to meet require- 
ments during the coming year the company will have an 
increased efficiency in freight cars of probably more 
than 20 per cent and in locomotives of 20 per cent, al- 
lowing for losses. 

All indications point to better service, also—all sum- 
mer the Southern Pacific had thousands of men em- 
ployed in completing additional track facilities. The 
work between Sacramento and Truckee on the moun- 
tain side, to afford train-passing facilities, will illustrate 
what has been done to meet the new demands of Cali- 
fornia commerce. It is a road built up a mountain wall 
and every foot of level earth on which to lay tracks 
must be stolen from the mountains. 

After thirty-nine years of development twenty-four 
passing tracks had been built between Roseville and 
Truckee, having an average length of 1,900 feet. Dur- 
ing the summer each of these was lengthened 700 feet, 
enabling the operating department to make up trains 
of 45 cars with three huge engines instead of 30 cars 
with two engines. This work, now finished, practically 
increased the track facilities of the line over the mout 
tain almost 50 per cent—and thereby the capacity of the 
Ogden route for handling freight. 
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Peruvian Railways 

Regarding railway construction in Peru, it is stated 
in the consular and trade reports that work would 
probably be in progress in 1908 that would require the 
purchase of a large amount of rails and other supplies. 
Extracts are as follows: 

Peru, notwithstanding monetary conditions, is likely 
to continue a fair buyer of rails and railway material 
during 1908, particularly if there is a reduction in the 
price. Orders given more than a year ago are now he- 
ing filled and the material is arriving. 
of it is delivered the probability is that further material 
will be demanded, in order to complete extensions and 
improvements already in progress and possibly to pro- 
vide for some of the new projects. The prospective pur- 
chases include rails, ties, bridge material and rolling 
The Peruvian railways are supplied almost en- 


3y the time all 


stock. 
tirely from the United States, particularly when loco- 
motives and rolling stock are wanted, and the outlook 
has therefore a special interest for American manufac- 
turers. 

The Peruvian government has undertaken the recon- 
struction of the line in the south from the port of [lo to 
Moquegua, which was partially destroyed during the 
war with Chile in 1881, and was then allowed to be 
covered over by the drifting sands. The rails were or- 
dered for this reconstruction and part of the material 
has been delivered to the contractor. 

Whether the Central railway be electrified, as pro- 
posed, or not, many sections of it must be practically 
rebuilt and much additional rolling stock be supplied 
if the stockholders in the Peruvian corporation expect 
to secure the return on their investment which is ob- 
tainable. 


If the terms of the concession granted in 1906 for a 
railway to the Amazon by the way of Ucayali river 
were literally complied with, there would be an early 
demand for a large quantity of steel rails, rolling stock, 
and other material, since construction was to begin in 


August, 1908, and the road was to be finished in 1913. 





Wood Preservation 


It is estimated that a fence post, which under or. 
dinary circumstances will last for perhaps two years. 
will, if given preservative treatment costing about 10 
cents, last eighteen years. The service of other tim- 
bers, such as railroad ties, telephone poles and mine 
Props, can be doubled and often trebled by inexpensive 
Preservative treatment. Today, when the cost of wood 
isa big item to every farmer, every stockman, every 
tailroad manager—to everyone, in fact, who must use 
timber where it is likely to decay—this is a fact which 
should be carefully considered. Circular 139 of the 
Forest Service, “A Primer of Wood Preservation,” tells 
in simple terms what decay is and how it can be re- 
larded, describes briefly certain preservatives and pro- 
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cesses, gives examples of the saving in dollars and cents, 
and tells what wood preservation can do in the future. 
The circular can be had free upon application to the 
Forester, Forest Service, Washington, D. C. 





Conference on the Preservation of Natural Resources 


HE notice of the pending conference on the con- 

servation of natural resources should interest all 
railroad men, especially those who have timber preserva- 
tion under consideration. 

President Roosevelt has invited the governors of the 
states and territories to meet at the White House on 
May 13-15 in conference on the conservation of natural 
resources. In issuing the invitation, the President ex- 
pressed the opinion that there is urgent need of taking 
stock of our resources, adding his belief that the con- 
ference ought to take rank among the more important 
meetings in the history of the country. 

The replies to the invitation have been gratifying 
and indicate that practically all of the governors, each 
with three special advisers, will attend the conference. 
Senators and representatives of the Sixtieth Congress, 
the justices of the Supreme Court, and the members of 
the 
the 


Cabinet have also been invited to take part; and 
Inland Waterways Commission, which suggested 
the conference, will be present to reply to inquiries to 
A limited number of 
leading associations ‘of national scope concerned with 


make record of the proceedings. 


our natural resources have also been invited to send 
one representative each to take part in the discussion. 

An invitation has been extended to the president of 
the American Railway Engineering and Maintenance 
of Wav Association to be present and take part in the 
conference. 


Personals 

Mr. E. W. Wiggin has been appointed superintendent 
of bridges and buildings for the entire New York, New 
Haven & Hartford system. 

Mr. J. W. Ijams has been appointed assistant engi- 
neer of New York Central lines in New York. 

Mr. T. B. Ashworth has been appointed roadmaster of 
the Colorado Southern, New Orleans & Pacific, with 
headquarters at Opelousas, La. 

Mr. G. J. Bury, assistant general manager of the lines 
west, Canadian Pacific Ry., has been appointed general 
manager in charge of maintenance of way and operation. 

The New York, New Haven & Hartford has been di- 
vided into six engineering divisions, corresponding with 
the seven transportation divisions, except that the Boston 
and Midland divisions are merged into one engineering 
division. The division engineers are as follows: New 
York division, H. A. Weaver, headquarters at Harlem 
River, N. Y.: Shore Line division, F. H. Ellsworth, New 
Haven, Conn.; Providence division, J. S. Browne, Provi- 
dence, R. I.; Boston-Midlanc fivision, G. T. Sampson 





96 RAILWAY ENGINEERING AND MAINTENANCE OF WAY 


Boston, Mass., and C. J. Bennett, assistant engineer, 
Hartford, Conn.; Old Colony division, J. W. Pearson, 
Taunton, Mass.; Western division, W. T. Spencer, New 
Haven, Conn. 

Mr. G. H. Criseman has been appointed assistant su- 
perintendent of the Buffalo & Susquehanna, with head- 
quarters at Du Bois, Pa. 





Eoltless Rail Joint 

The boltless rail joint patented by W. R. Thomas, Water- 
town, Wis., is shown by the accompanying illustration in service 
on the La Crosse division of the Chicago, Milwaukee and St. 
Paul Railway under the supervision of F. H. Buffmire, road- 
master. The points of merit claimed for this joint are as foi- 
lows: 

There are only two pieces to the joint and it provides a solid 
plate for the ends of rail to rest on, with bridge on bottom of 
base plate to prevent creeping of rails. Attention is called to its 
simplicity and strength and.to the solidity of joint which still 
allows perfect expansion and contraction of rails. There are no 
bolt holes in fish plate, the rails being wedged the length of the 
plete. Mention is also made of the continuous rail effect, the 
speed with which joints can be placed, the effectiveness of joim 
as a rail brace, and the cheapness and superiority of joint due 
to saving in time and labor and prevention of low joints. 

The joint base measurement is 10x24 in. It is made of mal- 
leable iron, with or without lugs to fit in holes drilled in the 
rails and with or without bridge on bottom of base plate. 


Patent Switch for Industrial Spurs 


The Chase Foundry & Manufacturing Company, Columbus, 
Ohio, has placed on the market a patent switch for industrial 
railways. Regarding the switch we have received the follow- 
ing information: 

The constant demand from their customers for a switch thei 
would be better adapted to industrial railway practices resulted 
Attention is 
called to the continuous rail and the pivoted connecting rod 
It will also be 


noticed that no feather edge rails are used, no operation where 


in their perfecting the switch illustrated herewith. 
allowing the switch to operate free and easy. 
rails are drawn together, causing trouble on account of snow, 


ice, dirt and other foreign substances getting between them. 


The switch consists of two base plates which are spiked to the 








SWITCH SET FOR SIDE TRACK. 


rails. Each plate carries a double oscillating rail which is 
pivoted at one end to the base plate and connected at the other 
end by connecting rod, and also to the stand which operates 
In many cases, however, the stand is not used, the 


switch. 
switch being operated entirely by the foot. 

Stops are furnished on the base plate which prevent the switch 
from throwing too far or out of alignment with the rail. The 
base plates, as well as the frogs, are recessed at each end to 
receive the rail, preventing any danger of the rail or the switch 
being forced out of alignment by hard usage or frost. 














BOLTLESS RAIL JOINT ON LA CROSSE DIVISION OF THE 
Cy Mi. GST. 2. ee. 


A very important feature is the fact that any size switch fur- 
nished can be used either right or left without change. The base 
plates and the oscillating rails are also interchangeable as well 
as the stand, making it impossible to place the parts wrong and 
enabling any ordinary workman to erect same. 


Trade Notes 

The Electric Cable Company, of 17 Battery Place, New York, 
whose plant at Bridgeport, Conn., was partially destroyed by 
fire, announce that they have made arrangements which will 
permit of filling all orders received fer their various products, 
including Voltax, the transparent protective compound ; rubber 
covered wires; weatherproof wires and cabies; magnet wire; 
annunciator and office wire, ete. 

Pettibone. Mulliken & Co., of Chicago, Ill, manufacturers of 
railway supplies, are having built in the shops of Allis-Chalmers 
Company at West Allis, Wis., an horizontal, heavy duty, two- 
stage air compressor, with steam cylinders 12 and 24 x 36 in 
and air cylinders 20 and 12 x 36 in., which is practically 3 
duplicate of the machine that they now have in service. 








SWITCH SET FOR MAIN TRACK. 
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Indianapolis Switch & Frog Company, Springfield, O., has 
built its plant, which was destroyed by fire, and is now prepared 
to fill orders for frogs, switches, crossings and track material 

The American Water Softener Company, Philadelphia, Pa, 
has opened a filtration department under the management of 
George F. Hodkinson. The company is prepared to install ft 
tration plants of any capacity. 

The Wells Light Manufacturing Company will move thet 
factory tc Jersey City, N. J., and their office to 14 Church 
street, New York, on May 1 
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The expense and 
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The pigments being 
inert set up no des- 
tructive chemical 
action within the 
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oxidation ina tough, 
elastic film. Dur- 
ability records in all 
climates; write for a 
few. 
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Line and Surface 


A practical treatise on laying out and 
maintaining the alignment and 
surface of railroad track 


By MOSES BURPEE, 
Chief Engineer Bangor & Aroostook R. R. 
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A monthly journal devoted 
to maintenance of way matters 
and of interest to every rail- 
road man in that department, 
from the chief engineer down 
to the man who is anxious to 
go up. 














Durable cloth binding. Illustrated. 63 pages. 
PRICE 50 CENTS 
The subject matter of this book 
had its origin in a series of circu- 
lar letters prepared by the author 
for his own trackmen. These 
were later revised before publica- 
tion in book form. The treat- 
ment of the subject is simple and 
practical, and at the same time 
theoretically correct. Engineers 
will find it interesting from this 
standpoint, the method of impart- 
ing such instruction in the best 
way being an important and ever 
present problem. 
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2.50 


A Manual of Land Surveying 
by F. Hodgman 
Specifications for Track Laying 
by W. Katte 
Railroad Location Surveys and 
Estimates by F. Laves....... 


2.50 


Part 2. Graphic Statics .... 
Part 3. Bridge Design 
Part 4. Higher Structures .. 


0 The Design of Steel Mill Build- 


3.00 


BRIDGES, BUILDINGS, STRUC- 


TURAL WORK. 


American Railway Bridges and 
Buildings by Walter G. Berg.. 
Specifications for Steel Bridges 
by J. A. L. Waddell 
Bridge and Structural Design 
by Thomas W. Chase........ 
Properties of Steel Sections by 
onm -C. (SAMPlC si 605 ss08siee s 
The Design of Simple Roof- 
Trusses in Wood and Steel by 
Malverd A. Howe 
The Fireproofing of Steel Build- 
ings by Joseph K. Frietag... 
The Designing of Draw-Spans 
by Charles H. Wright....... 
Buildings and Structures 
American Railroads by 
G. Berg 
A Treatise on the Theory of 
the Construction of Bridges 
and Roofs by Prof. De Vol- 
son Wood 
Compound Riveted Girders as 
Applied in Buildings by Wm. 
H. Birkmire 
The Planning and Construction 
of High Office-Buildings by 
Wim, TH. “Birkmires.o:s.00c000.06 
A Course on the Stresses in 
Bridges and Roof Trusses, 
Arched Ribs, and Suspension 
Bridges by Wm. H. Burr.... 
American Railroad Bridges by 
Theodore Cooper 
The Design and Construction of 
Metallic Bridges by W. H. 
Burr 
A Treatise on Wooden Trestle 
Bridges by Wolcott C. Foster 
Practical Treatise on the Con- 
struction of Iron Highway 
Bridges by A. P. Boller...... 
Types and Details of Bridge 
Construction by F. W. Skinner. 
First vol. $3.00; second vol.... 
Tables for Roof Framing by G. 
1) SUN BIKID, «ssc sesso atounele aioe sc 
Mathematical and _ Graphical 
Roof Framing by G. D. In- 
skip: 
Vol. 1. Text, cloth, 160 p. 
Vol. 2. Tables of Reduction 
and Squares from Zero to 
150 feet by 8ths and to 120 
feet by 10ths 
A Text-Book on Roofs an 
Bridges by Mansfield Merri- 
man and Henry S. Jacoby: 
Part 1. Stresses in Simple 
MNTAIBSES: Gisrsicv eine een nese ss 
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ings and the Calculation of 
Stresses in Framed Struc- 
tures by M. S. Ketchum ... 
General Specifications for High 
Roofs and Buildings by Chas. 
B. Bowler (paper) «ic. occas os 
General Specifications for High- 
way Bridges by E. Thacher. 
Mill Building Construction by 
15 Ole Cas (47 7: | RR ae 
Graphics for Engineers. Archi- 
tects, Builders by Chas. E. 
Greene: 
mart 1: 
Part 3. Arches 
Iron and Stone 
Tables and Diagrams for Calcu- 
lating the Strength of Beams 
and Columns by Benj. E. 
Winslow 
Practical Treatise on Founda- 
tions by W. M. Patten...... 
Thames River Bridge by A. P. 
Boller 
Theory and Practice in the De- 
signing of Modern Framed 
Structures by O. W. Bryan.. 1 
Graphic Method by Influence 
Lines for Bridge and Roof 
Computations by W. H. Burr 
Inspection of Materials and 
Workmanship Employed in 
Construction by A. T. Byrne. 
Ordinary Foundations, Includ- 
ing the Cofferdam Process for 
Piers, with numerous exam- 
ples of Actual Work by C. 
E. Fowler 
Bridge Trusses by C. E. Greene 
Structural Mechanic by C. E. 
Greene 
Treatise on Arches by M. A. 


Roof Trusses .... 
in Wood, 


ee 


BUONO ES cis chess clowre siocerewloeere-ei0 
Materials of Constructions by 
J. B. Johnson 
Permanent Fortifications by D. 
H. Mahan 
Strength of Materials by M. 
Merriman 
Graphic Statics with Applica- 
tions to Trusses, Beams and 
Arches by J. Sondericker.... 
Pocket-book for Bridge Engi- 
neers: De Pontibus by J. A. 
Waddell 
Specifications for Steel Railroad 
Bridges and Structures by A. 
Buel 
General Specifications for Foun- 
dations and Substructures of 
Highway and Electric Rail- 
way Bridges by T. Cooper... 
Specifications for Steel Highway 
Bridges by T. Cooper....... 
General Specifications for Steel 
Roofs and Buildings by C. E. 
Fowler 


Pe 


ee) 





1.25 
2.50 


2.00 
5.00 
5.00 


0.00 


3.00 


3.00 


3.50 
2.50 


2.50 


1.0 

















— UT hlUlUckc Cl 

















RAILWAY ENGINEERING AND MAINTENANCE OF WAY 








BOOK DEPARTMENT (Continued) 














1.00 
50 









EARTHWORK 
AND ITS COST. 

Specifications for Grading and 
Masonry for Railway Beds by 
We ORANG, oa ewe cesta 
Table of Cubic Yards by S. B. 
RRRNGDS a ie een eianas caoly sets 
Retaining-Walls for Jéarth by 
Malverd A. Howe............ 
Earthwork and Its Cust by Hal- 
bert Powers Gillette......... 
A Treatise on Masonry Con- 
struction by Ira O. Baker.... 
A Method of Calculating the Cu- 
bic Contents of Excavations 
and Embankments by the Aid 
of Diagrams by J. C. Traut- 
WBENES cacterion co's ou e neh weeny as 
Prismoidal Formulae and Earth- 
work by Thomas U. Taylor.. 
Earth and Rock Excavation by 
ery 
Tables for Calculating the Cu- 
bic Contents of Excavations 
and Embankments by John R. 
EEUGHOM fee cnccucere snes cvs 
Tunneling, Explosive Com- 
pounds, and Rock Drills by 
13505) ) <n ee 

Rock Excavation by Halbert 
Powers Gillette... ccs. secces 
Tunneling by C. Prelini, 
ditions by €. S: Hill........ 
Ordinary Foundations by 
Charles Evan Fowler 


Railroad Curves and Earth- 
work by C. F. Allen......... 
Modern Stone-Cutting and Ma- 
sonry by J. S. Siebert....... 
Improvements of Rivers by B. 
ee MEMOUREE 5c cs ccrcaesias baa 
Design and Construction of 
Dams by E. Wegmann ..... 
Treatise on Roads and Pave- 
ments by I. O. Baker...... 
Highway Construction by A. T. 
MEE. Coen y en aCe SCs 
City Roads and Pavements 
Suited to Cities of Moderate 
Size by W. P. Judson...... 
Earth Dams by Burr Bussell... 
Earthwork Tables by H. 
Henderson 
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AND MASONRY 


1.25 
2.00 


1.50 


1.00 


VENTILATION, HEATING, SEW- 


ERAGE. 


The Heating and Ventilation of 
Buildings by R. C. Carpen- 


Work by S. M. Swaab..... 
British Sewerage Works by M. 
N. Baker 
Ventilation and Heating by John 
S. Billings 
Electric Heating by E. J. Hous- 
ton and A. E. Kennelly...... 
American Plumbing Practice by 
Cleaning and Sewerage of Cit- 
ies by Prof. R. Baumeister.... 
Dimensions of Pipes, Fittings 
and Valves by W. D. Brown- 
ing 
Steam Heating and Ventilation 
by William S. Monroe....... 
Sewerage Work Analyses by C. 
J. Fowler 


Ce 


ee 


4.00 








A 2 LEIS ELH TALE 


ELECTRICITY, DYNAMOS, 
MOTORS. 
The Induction Motor by B. A. 
Heneeih cac cane etek a: 1.50 
The Induction Motor; Its The- 
ory and Design by Boy de 
TA ROU Soa vesanesetinees as 2.50 


Power Distribution for Electric 
Railways by Louis Bell..... 
Electric Power Transmission by 
Louis Bell 
Long Distance Electric Power 
Transmission by R. W.Hutch- 
iMNGONW, Nhe cticanswnaccadcces 
Electricity One Hundred Years 
Ago and To-day by E. J. 
Houston 
Electric Transmission of Water 
Power by Alton D. Adams.. 
Electric-Dynamic Machinery by 
E. J. Houston and A. E. Ken- 
nelly 
High Tension Power Transmis- 
sion by 
Berlin-Zossen Electric Railway 
Tests of 1903 by Louis Bell.. 
Recent Types of Dynamo-Elec- 
tric Machinery by Edwin J. 
Houston and A. E. Kennelly 
Electrical Engineering Leaflets, 
Containing the Underlying 
Principles of Electricity and 
Magnetism by Edwin J. Hous- 
ton and A. E. Kennelly. In 
three grades as follows: 
Elementary Grade 
Intermediate Grade 
Advanced Grade 
Practical Calculation of Dyna- 
mo-Electric Machines by A. 
E. Wiener 
Original Papers on Dynamo- 
Machinery and Allied Sub- 
jects by John Hopkinson .... 
The Electric Motor by Edwin J. 
Houston and A. E. Kennelly 
Alternating Electric Currents 
by E. J. Houston and A. E. 
Kennelly 
The Theory and Calculation of 
Alterating Current Phenom- 
ena by Charles Proteus Stein- 


Ce 


Ewe BOL Secceccescs.sccexe 
Electric Are Lighting by Ed- 
win J. Houston and A. E. 
Kennelly 
Electric Lighting Specifications 
by E. A. Merrill 
Electric Incandescent Lighting 
by Edwin J. Houston and A. 
E. Kennelly 
Modern Electric Railway Mo- 
tors by George T. Hancheft. 
The Universal Wiring Computer 
hy (Cask Hetitigns occ csicsie'o ca 
Electricity and Magnetism by 
C. P. Steinmetz 
Shop and Road Testing of Dy- 
namos and Motors by E. C. 
Parham and J. C. Shedd.... 
Spangenberg’s Steam and Elec- 
trical Engineering by Messrs. 
E. Spangenberg, A. Uhl, and 
Be We he oe inka ccceces 
Storage-Battery Engineering by 
Lamar Lyndon 
Magnetism by Edwin J. Hous- 
ton and A. E. Kennelly..... 
Alternating Current Wiring and 
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Distribution by William Leroy 
Emmet 
Experiments with Alternate 
Currents of High Potential 
and High Frequency by Ni- 
NOs VRGGEE- o2.- cacee vexaeas xe 
Alternating Current Transform- 
er Dy ly Cate. ccccae ace 
Static Electricity by Hobart 
MASOW 3. oo ccvedesecudacewans 
Diagram of Electrical Connec- 
tions by Cecile P. Poole...... 
Designs for Small Dynamos and 
Motors by Cecile P. Paole.. 
Dynamo Design; Its Theory 
and Practive by A. Press.... 
Lecture Notes on the Theory 
of Electrical Measurements by 
Ai: We AOU & 6 <6 nxsivad<s 
Practical Management of Dyna- 
mos and Motors by F. M. 
Crocker and 3S. S. Wheeler... 
The Dynamo, Its Theory, De- 
sign and Manufacture by C. 
C. Hawkins and F. Wallis... 
Alternating Currents and Alter- 
nating Machines by D. C. 
Jackson 
Transformers for 
Multiphase 


Single and 
Currents by G. 
WORN 55.0 bednagncnitagaaarees 
Management of Dynamos by 
G. W. Paterson 
Electric Motor Construction 
for Amateurs by C. D. Park- 
hurst 
Electric Railway Motors by N. 
W. Per.y 
Alternating Current Engineer- 
ing Practically Treated by E. 
B. Raymond 
Alternating Current Machines 
by Sheldon and Mason...... 
Dynamo Electric Machinery by 
Samuel Sheidon 
Dynamos and Electric Motors 
Ed Trevert 
Electric Bells and All About 
Them by S. R. Bottone...... 
The Engineering and Electric 


ee ee ee 


Traction Pocket-book by 
PH ERROR sc siwe cance 43 
Electrical Engineers’ Pocket- 


Book by Horatio Foster.... 
The Application of Electricity 
to Railway Working by W. 
E. Langdon 


ee 


1.00 


1.00 
1.50 
2.00 
2.00 
2:00 
2.00 
1.00° 
1.00 
3.00 


3.50 


1.75 
1.50 


1.00 
1.00 


2.50 
2.50 
2.50 
.50 
75 


5.00 
5.00 


5.00 


TELEPHONY AND TELEGRA- 
PHY. 


Telephony by A. V. Abbott.... 


Vol. 1. The Location of Cen- 
tal ( OUNGRS. vas vccas eden: 
Vol. 2. The Construction of 
Underground Conduits .... 
Vol. 3. The Cable Plant.... 
Vol. 4. Construction of Aer- 
SUR NOR coins rua eavne a 
Vol. 5. The Substation .... 
Vol. 6. Switchboards and the 
Cemeren Chee se eiicccaxee 
Wireless Telegraphy by A. 


Frederick Collins ; 
Electric Telegraphy by Edwin 
J. Houston and A. E. Ken 


NOU vcccadagnasxcceneseees poe 
American Telephone Practice 
by Kempster B. Miller...... 


Synchronous and Other Mul- 
tiple Telegraphs by Albert 
Cushing. Crehore. ....<cc0<> 
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Kellogg Switchboard & Supply Co. 


MANUFACTURERS 








Telephones and Suitchbannile 
‘s CHICAGS 
tLINE SUPPLIES 





Kellogg railroad telephones and systems 
are declared by veteran trainmen to best 
meet the severe conditions of railroad 


service. 

In railroad work the telephone is not 
a competitor of the telegraph. It is a 
natural aid and a great value to the tele- 
graph department and easily relieves it 
from the usual deluge of work. 


Kellogg Railway Set on the Pole 
Ready to Operate ata Moments’s Notice 


Every part of a great railroad yard 
should be easily and instantly accessible 
to the superintendent. 

It would not pay and would be 
impracticable to have specially trained 
operators to cover all these points. 

It is at these places the telephone 








comes into its natural place. 


Open View-Showing Accessibility of All Parts 


The Kellogg Railway Pole Set 


Is Strong Tramps Cannot Destroy It 
It is Weatherproof—Unaffected by Storms 
It is Practical—Simple and Easily Repaired 


No other device can excel or equal 
the telephone from the standpoint of 
time economy. 

Time is money and the time saved in any great terminal 
yard by a telephone will surprise even a telephone man. 

Kellogg telephones and systems are the standard of excellence. 

Compact, durable, reliable. 

Write for particulars. 





Closed—Very Compact 





— Mondard 
Wall Telephone 


BULLETINS ON APPLICATION 
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Buda Lining-Up Jack 





























The track Jack can be 
is slightly used without 
iievated The advantages of these Jacks may pain 
and held . are Fulfills all 

be appreciated when it is known that a~ | 
in place 7 : LO} requirements 
by a dog two men alone can line up track, \ idan 
while crossings, etc., and accomplish, by the \ SeendendWe.s 
iver is powerful leverage in two minutes, more than eight f. oF Trip Ratchet 
taken out men in 15 or 20 minutes. ‘ A, Track Jack. 
and Where crossings, for instance, require attention, eg 
reversed they are readily elevated just enough to loosen the | 
as shown. ties—but not to allow cinders to fall in and around 

| 


the ties—and then the crossing can be forced with 
ease the desired distance. 

On small divisions and branch lines 
where track force is always too small to 
give proper attention to 
lining up, and during those 
seasons when the main line 
force is greatly reduced, 
these jacks are of great 
value; for a section foreman and one man can line up track as readily as they may tighten up nuts. 

The jack proper may be slid out of base and made to fit all requirements of our No. 1 standard trip jack. 
The jacks are of 12-ton capacity each and are used in pairs. They are a valuable acquirement and should 
be on every section. Order a pair of Buda Lining-up Jacks for trial. 


The Buda Foundry & Manufacturing Go. 


CHICAGO NEW YORK ST. LOUIS HARVEY, ILL. 


i 
i 


~— 
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BUDA FDY. & MFG. CO., HARVEY, ILL 
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Railway Engineering | CLARK’S PERFECT 


One Year--One Dollar S A N D D R IE R 














The “Wells Light” 


a is the 
a Standard 
3 ELS LIGHTS e 8 


Contractors 


17,000 _ ~~ _ United States 


For accidents at night, for night construction. 
Itis “Always Ready.”” Unaffected by weather. 
Made in sizes. 800, 2,000 to 4,000 candle 
power from kerosene oil. 


The “Wells Light” 


(Registered Title) Wallwork & Wells’ Patents 





















No. 1 Dries About 10 Tons a Day 
Since its adoption for tire expanding, has me* No. 2 Dries About 5 Tons a Day 


with urhounded success, having already 
been auupted by a number of roads. 





PARKHURST & WILKINSON CO. 


iron, Steel and Railway Supplies 
CHICAGO, ILL. 









The Wells Light Manufacturing Company 
favven ROBINSON, Sole Proprietor 46 Washington St., New York 
\ CHICAGO AGENTS, CRERAR, ADAMS & CO, 
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RICHARD ) DUDGEON 


Inbentor, Patentee and Original 
Manufacturer of the 


=, Hydraulic Fack, the Hydraulic Punch 
and Roller Tube Expander 


RICHARD DUDGEON, - NEW YORK 
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The “Leader” 


STEEL ee GUARD 


Represents 
Standard Practice 


Effective 
Economical 


Bona 
The W. P. Johnson Go. 


25 LaSalle, Street, Chicago 








Factory 
\ Time Checks 


They are being used | 
more and more. Write] 
for our pamphlet, “Time 
Checks and Their Use,” 


TIME ‘CHECK 


AMERICAN RAILWAY SUPPLY CO., 


24 Park Place, NEW YORK 
Address Dept, L, 











Patterson Blocks 


ARE THE BEST 








All Sheaves Bushed. 
All Hooks made 
from Staybolt Iron 
and flattened. Also 
Extra Heavy Oil 
Well Blocks. 


WRITE FOR PRICES 














W. W. Patterson Gompany 


56 Water Street PITTSBURG 


CAREY’S 
Cement Roofing 


The Oldest and Most Durable Composition Roofing on the | 
Market In use on all classes of railroad buildings | 
throughout the United States. 


Carey’s Asphalt Roofing Paints 
For Tin, Iron, Steel, Felt and Composition 
Roofs; Bridges, Stacks, Boiler Fronts, etc. 


Carey’s Freight Car Roofing 
2-ply, 3-ply and Burlap Center. 


The PHILIP CAREY COMPANE 


Sole Distributers. General Offices, CINCINNATI, 




















JACKSON SHOVEL & TOOL oa 


— Manufacturers of— 


Track Shovels andj 
Locomotive Scoops 
MONTPELIER, INDIANA... | 





Send for Our Catalogue. x 

















